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RECOM MENDATIOira. ' 



From the Jan. Jfo. for 1828 of the Jovrfal or EovcATioir 

'* A careful examination of tbia valuable work will Ihow that Its author bu 
eompiled it, as all boofca for school uao oo^t to be compiled, from the reiulta 
of actual experiment and obaervation in the achuol- :w>m. It » entirely a 
jxraetical work, combining the merits of Colbura's lyitem with co|hous practies 
on the slate. 

" Two circumstances enhance verj much the value of thia book. It is vmj 
comprehensive, containing twice the usual quantity of matter in work* of this 
class ; while, by judicious atteniioii to arrangement and printing, it is ren- 
dered, perhaps, the cheapest boot In tnis department of educatioo. The brief 
system of Book-Kenping, attached to the Arithmetic^ will be a valuable aid to 
more compiete instruction in eommoa schools, to which the work is, in other 
leapects, so peculiarly adapted. 

"There are several very valuable 'peealiarities in this work. fbr which we 
cannot, in a notice, tind sufficient space. We would reeomroend a careful ex- 
amination of tbe book to all teachers who are deairoos of eombining good theo- 
ry with copious and rigid practice." 



From the Report of the School-Committee of PRonoEifCB. 

" The books at present used in the schools are. in the opinion of your Com- 
mittee, altogether above the range of thought of the pupils. Works of u nar- 
rative character would be better understood, would be more intereethtg, and 
would, of course, teach the pupil to read with more taste and judgment, liie 
bof who porea, in utter disgust, over the book which he reads in schools, will 
hasten home to read with avidity his story-book. The true wisdom would 
then be, to introduce the story-book into school, and thus render Lie place uf 
education the place of his amusement. 

*' Nevertheless, as this subject is onein which time and lodgment are neeea 
•ary for a selection, and as a cnange of this sort, through all the schools, would 
be productive of considerable additional expense, your Committee would rec- 
ommend that no change, at present, be made in books, excepting onl} tho 
Arithmetic. If a school, by way of exfieriment, be established on the motito- 
rial plan, various school-oooks can be tried there, and, after a fair opportunity 
of testing the merits of several, those can be selected which seem best adapted 
to aocomplish the purposes of education. Your Ckimmittoe are^ however, of 
opinion, that it would be expedient to introduce the system of Anthmelic pub- 
liahed by Mr. Smith [subsequently adopted] into all the Public. Gn^ 
Schools ; and, also, that all the Bctolars m arithmetic be taught by clanf 
not individually, as is now the prevalent mode.'* 

The above Report was signed by the following named 
tiemen: — 

Rev. F. Wayland, Jr., D.D. Pres. Broton Univ., (Chaifman.) 
Rev. Thomas T. Waterman. 
William. T. Grinnell, Esq. 

Dated JlprU 24, 1828. 

This work is recommended by the State-Commisaioneni of 
Vermont to be adopted throughout that State. It is likewise in- 
trodnred into the public and private schools of Hartford, Conn, 
by the concurrence both of committees and teachers, and in 
like ixuamer m vAriouB other piaoAS. 
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PREFACE 

TO THE THIRD tStrtlOtf. 



Wbkk a now work is oflbrod to the public, oapeeially oa a tabjeet abound* 
faigwith treatises, like this, the loquiry is rerj naturally made,** Does this 
work ccotain any thioj^ now ?" ** Ate there not a hundred others as good a> 
this ?" To the first mquirr it is replied, that there are many things whicli 
are beUeved to be now ; ana, as to the second, a candid pubiie, afler a careful 

examination of its contents, and not till then, it is hcmed, must decide. An- 
other in^iry may still be made : V Is this edition diiwrenl from the preced- 
ing ?'^ The answer is, Yes, in many respects. The freaent edition professes 
to oe strictly on the Peetalozzian, or induetiTo plan of teaching. This, how- 
ever, is not claimed as a novelty. In this respect, it resembles many other 

STstems. The novelty of this work will be found to consist in adhering more 

CHMely to the true spirit of the Psstalonsian plan ; consequently, in diflbrini; 

from other systems, it differs lees from the iWtaloszian. This similarity. wii! 

now be shown. 

1. The Pestalozzian professes to unite a complete system oj 
mental with written artthmetie. So does this. 

2. That rejects no rules, but simply illustrates them by fnen- 
tal questions. So floes this. 

3. That commences itfith examples for children as simple as 
this, is as extensi^Cy and ends with questums adapted to minds 

as mature. 

Here it may beUisked, '* In what respect, then, is this different fhtan that?'* 
To this question it is answered. In the execution of our common plan. 

The following are a few of the prominent characteristics of this work, m 
which it is thought to differ from all othera. 

1. The interrogative system is generally adopted througltout 

this work. 

2. The common rules of arithmetic are exhibited so as to 
correspond with the occurrences in actual business. Under this 
head is reckoned the application of Ratio to practical purposes , 
FeUowship, ^c, 

3. There is a canstaiU recajntulatum of the subject attended 
to, styled " Questions on the foregoing." 

4. The mode of giving the individual results without points, 
then the aggregate of these results, with points, for an ansxter, 
by which the relative value of the whole is determined, thus fur 
fushing a complete test of the knowledge of the pupil This in 
m cAaracteristtc difference between this and the JomiCT ediUw^. 

5. Ji new rule Jor calculating interest for daij» uUK •wvotoIx^. 
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6. The mode of introducing and condvating ike svbject of 
Prcporlum. 

7. The adoption of the federal com, to the exclusion of ster^ 
Ung money J except by itself. 

8. The arithmetical tables are practically illustrated^ previ- 
ously and subse^cntly to their insertion. 

9. j9« this mode of teaching recognises no authority but that 
of reasonj it was found necessary to illustrate the rule for the 
extraction of the cube root, by means of blocks, which accom- 
pany this work. 

These are some of the predominant traits of this work. Others might be 
mentioned, but, by the examination of these, the reader will bo qualified to de- 
cide on their comparative value. 

As, in this work, the common rules of arithmetic are retained, perhaps the 
reader is ready to propose a question frequently asked, " What is the use of so^ma 
ny rules ?'* " Why not proscribe them?" The reader must here be reminded, 
that these rules are taught diflerently, in this system, from the common method. 
The pupil is first to satisfy himself of the truth of several distinct mathemati- 
cal principles. These deductions, or truths, are then generalized ', that is, brief- 
ly summed in the form of a rule, which, for convenience' sake, is named. Is 
there any impropriety m this? On the contrary, is there not a ^reat conve- 
nience in it; Should the' pupil be left to form his own rules, it is more than 
probable be might mistake the most concise and practical one. Besides, dif- 
ferent minds view things differently, and draw different conclufiions. ' Is there 
no benefit, then, in hclpinv the pupil to the most concise and practical jncthod 
of solving the various problems incident to a business life? 

Some have even gone so far as to condemn the Rule of Three, or Proportion, 
and almost all the successive rules growing out of it. With more reason, they 
might condemn Long Division, and even Short Division ; and, in fact, all the 
common and fundamental rules of arithmetic, except Addition \ for these may 
all be traced to that. The only question then is, *>To what extent shall we go ?" 
To this it is replied, As far as convenience requires. As the Rule of Three is 
generally taught, it must bo confessed, that almost an^ thing else, provided the 
mind of the pupil be exercised, would be a good substitute. But when taught 
as it shmild be, and the scholar is led on in the same train of thought tiiat origi- 
nated the rule, and thus eflfectually made to see, that it is simply a convenient 
method of arriving at the result of both Multiplication and Division combined, 
its necessity may he advocated with as much reason as any fundamental rule. 
As taugiit in this work, it actually saves more figures than Short, compared 
with Long Division. Here, then, on the ground of convenience, it wouid be 
reasonable to infer, that its retention was more necessary tlian either. But, 
waiving its utility m this respect, there is another view to be taken of this sub- 
ject, and that not the least in "importance, viz. the ideas of beauty arising from 
viewing the harmoniqps relations of numbers. Here is a delightful field for ac 
inquisitive mind. It here imbibes truths as lasting as life. When the utility 
and convenience of this rule are once conceded, all the other~ rules growing 
out of this will demand a place, and for the same reason. 

It may. perhaps, be asked by many, "Why not take the principle without 

the name r" To tnis it is again replied. Convenience forbids. Tiie name, the 

. pupil will see, is only an aggregate term, given to a process imhodying several 

distinct principles. And is there no convenience in this? Shall the pupil, 

when in actual business, be obliged to call off his mind from all other pursuits, 

to trace a train of deductions arising from abstract reasoning, when his attcn* 

tJon 19 most needed on other subjects. With as much propriety the name o. 

caplain may be diapentted with j for, although the gettCTa\,\j>} tnerelY summon- 

inff his captain J may summon 100 men, 8tiA\ he tuigVvV, ca.\\ oweaft\\ w>v'"^'^^^'3 ^ 

nltbough not quite so conveuicntlv With Uiosc temo.T\ta,X\vc %>j!oVi<i^ vjvW \i^ 
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digmisaed, meiely adding, by way of requwt, that the reader win defrr bia 
decision till be naa examined tbe doctnoe of Proportioa, Feilowiliip, &«., 
as tii.ught in tbis work. 

The ArPXKDix contains many useAil rules, althongh a knowledae of tbese 
i£ not absolutely essential to the more common purposes of life. Uoder this 
bead are reckoned Alligation, Roots, Progression, Permutation, Annuities, Ace, 
The propriety of i»cholars becoming.acquaintod, some time or other, with tlioso 
rules, has long since been settled ', the only question is, with regard to the t* x- 
pediency of introducing tliem into our arithinetics, and not reserving them fur 
oar algebras. In reply to this, the writer would ask, whether it can bo su|^ 
posed, tbe developement of these truths, by figures, will invigorate, strrogtben) 
and expand the mind less than by letters r la not a more extensive knowledge 
of the power of figures desirable, aside from the improvement of the mind, and 
the practical utility which these rules atford ? Besides, there always will, in 
some nook or other, spring up some poor boy of mathematical genius, who will 
be desirous of extending his researches to more abstruse subjects. Must he, as 
well as all others, be taxed with an additional expense to procure a system, 
containing the same principles, only for the sake of discovering them by letters r 

Position, perhaps, may be said' to be entirely useless. The same may be 
said of the doctrine of Equations by algebra. If the former be taught ra> 
• tionaUy, what great superiority can be claimed for the one over the other ? 
Is it not obvious, then, that it is as beneficial to the pupil to discipline his 
mind by the acquisition of useful and practical knowledge, which may be in 
the possession of almost every learner, as to reserve this interesting portion of 
matbematics for a favoured few, and, In the mean time, to divert the atten 
tion of the pupil to less useful subjects? 

Tbe blocks, illustrative of the rule for the Cube Eoot^ will satisfactorily ac- 
eount fur many results in other rules ; as, for instance, in Decimals, Mensura- 
tlbn, &c., which the pupil, by any other means, might fail to perceive. By 
observing these, he will see the reason why his product, in decimals, should be 
■ess than either factor ; as, for instance, why the solid contents of a half an inch 
cube should he less than half as much as an inch cube. In this case, tbe fac>. 
tors arc each half an inch, but the solid contents are much less than half a 
solid inch. 

In this work, the author has endeavoured to make every part conform to 
this maxim, viz. that names SHoaLO succxco ioxas. This method of 
communicating knowledge is diametrically opposed to that which obtains, in 
many places, at the present day. The former, by first giving ideas, allures 
the pupil into a luminous comp'ehension of the subject, while the latter as- 
tounds him, at first^ with a pompous name, to which he seldom affixes any 
definite ideas, and it is exceedingly problematical whether he ever will. In 
addition to this is tlie fact, that, by the last mentioned method, when the name is 
ffiven and the process shown, not a sipglo reason of any operation is adduced : 
but the pupil is dogmatically told he must proceed thus and so, and he will 
come out so and so. , This mode of teaching is very much as if a merchant of 
this city should direct his clerk, without intrusting him with any business, 
first to go to South Boston, then to the State-house, afterwards to the market, 
and then to return, leaving him to surmise, if he can, the cause of all this pere- 
grination. Many are fools enough to take this jaunt pleasantly ; others are 
restiff, and some fractious. This sentiment is fully sustaic^ by an article 
in Miss Edge worth's works, from which the following extract is made : <* A 
child's seeming stapidity, in learning arithmetic, may, perhaps, be a proof of 
intelligence and good sense. It is easy to make a boy^ who does not reason, 
repeat, by rote, any technical rules, which a common writing master, with ma- 

E'sterial solemnity, may lay down for him ', but a child who reasons will not 
I thus easily managed ; be stops, frowns, hesitates, quoaWou^ >a\a wvaa\&\,\^ 
wretched and refractory , until he can discovoT whv Yi© is lo ^tv«s*i\ vcv wnrJvw 
mod such a mannor ; he is not content with aeeing Viia wetftpVox ttv^i^ft ^^xxt'i* 
^J^TS^V f *'?*^' *"'^ perform wondrous opetttXioiva Vv\\v V\« w.Vl-c.Qtcw. 
piaceut dexterity of a conjurer ; ho is not contonX. \o\» \<Q^\;«> X.V» X.t«^^>a«^^1 
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■cienee blindfold j he would tear the bandage from his eyes, that he might kno** 
the way t» ihem again." 

In confuTkiation of the preceding remarks, and as fully expressive of the au- 
thor's views on this subject, the following quotation is taken from the prefkce 
to Pei«taloezi*s system. 

**The PssTALOzziAir plan of teaching arithmstic, as one <^ the great 
branches of the mathematics, when communicated to children upon the princi- 
ples detailed in the following pases, needs not fear a comparison with her more 
favoured sister, obomstrt, either in precision of ideas, in clearness and cer- 
tainty of demonstration, in practical utility, or in the sublime deductions of 
the most interesting truths. 

" In the regular order of instruction^ arithmetic ought to take precedence 
of geometry, as it has a more immedmte connexion with it than some are 
willing to admit. It is the science which the mind makes use of in meas- 
uring all things that are capable of augmentation or diminution ; and, when 
rationally tanght, afibrds to the youthful mind the most advantafimus exercise 
of its reasoning powers, and that for which the human intellect becomes early 
ripe, while the more advanced parts of it may try the energies of the most 
vigorous and matured undekBtanding." 

JcMMTf, 18B» THE AUTHOR 
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SUGGESTIONS TO TEACHERS 

ON THE METHOD OF USING THIS WORK. 



Foft a course of mental arithmetic, adapted to the capacities of very yoimg 
pnpila, they mav taiie the mental exercises in each rule, as far as the first 
example for the slate. This course is not meant to include any of the exercises 
styled '' duestiobs on tho foregoing.*' 

This course embraces the wh(Ae of the first 20 pages, together with the arith- 
metical tables, extending to the Appendix. The necessity of impressing these 
tables on the minds of pupils at an early age is sufficiently obvious. Wheq the 
pupil is perfect master of this course, as will, most ovohably, be the ease after 
one or tvro reviews, the teacher will find no difficuny in making him under- 
stand the operations by slate. He may then take the whole in course. 

In every school, it would be well to institute classes ; and as there are seldom 
any answers given to the me'ital questions, the pupils may be allowed to read 
in their turns the guestioos from the book ; thus giving the teacher no further 
trouble than occasional corrections. By this, the reader will perceive, that the 
work mdy be used to advantage in monitorial schools, as the former editions 
have bec^i. In large schools these corrections may oe made by an advanced 
scholar, instead of the teacher. Whenever an advanced scholar takes up the 
book with a view of profiting from it, he should omit nothing as he piO' 
gresKs, but make it his practice to qualify himself to answer any question, in 
the mental exercises, rules, or respecting the reason of the operations. 

Teachers will find it to be a useful occupation for their scholars, to assign 
them a morning lesson, to be recited as sooaas they come into school. With 
little exertion on the part of teachers, pupils in this way may be made assidu- 
ous and ambitious, very much to their advantage, and to the credit of their 
teachers. " 

The mental questions, under the head of Q-uestions on the foregoing," will, 
intelligently answered, furnish to committees an admirable test of the pupil's 
knowledge of this subject. 

The Appendix is designed for those who have time and opportunity to devote 
to the study of the more abstruse parts of mathematics. 

JVbee. Lest some may mistake the object of the figures in the parentheses, 
It may here be remarked, that these figures are separate answers, left without 
assigning any value to them, reserving this particular for the discretion of the 
pupil, which he must necessarily exercise, in order to obtain the answer which 
follows, that being the aggregate of the whole. 

The above directions are those which seem the best to the author ; hut- as 
every intelligent teacher has away of his own, which, though not intrinsically 
the best, is, perhaps, the beat for him, the subject is respectfully submittod 
to his own choice. >• 
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M£]^TAL EXERCISES. 



AJ[>DmK>Xf. 

IT X»* 1. How many little fingers have yon on your righ 
h&nd ? How many on your left ? How many on both ;' 

2. How many eyes have you ? 

3. If yon have two apples in one hand, and one in the otiier, 
how many have you in both ? How many are two and one, then, 
pat together ? 

4. How many do your ears and eyes make, counted togo^er? 

5. If yoa have two nuts in one hand, and two in the other, 
how many have you in both ? How many do two and two 
make, put together? 

6. If you have three pins in one hand, and James puts anotn- 
er in, how many will you have in your hand ? How many are 
thiee and one then ? 

1 7. If you have three pins in one hand, and James puts two 
f more in, how many will you have in your hand ? How many 
are three and two then ? 

8. If you have four apples in one pocket, and two in the oth- 
er, how many will you have in both »* How many are four and 
two then ? 

9. Thomas has four cents, and William has three ; how many 
I, hare they both together ? How many are four and three then ? 

10. You have five pins in one hand, aild three in the other ; 
,. how many hav^ you in both? How many are five and three 
' thenf 

*L^ 11. You have four nuts in one hand, and four in the other; 
^ how many have you in both ? How many are four and four then ? 

\ '• " r 

• The questiong in IT I and IT IX are intended for very y6W>g chUdTOn* QWn 
papils mar omit thene. But the two remaining sections, and Um &>qx \.%>AM% 
/' mu/claim aa attffatjve perusaJ 

2 . 
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12. If voa count the fingers and thnmb on one hand, and 
only the fingers on the other, how many will they make ?., How 
many are fire and four then P 

13. How many fingers and thumbs have you on both hands ? 

14. James has five marbles, and Thomas five ; how many 
have they both ? How many are five and five then r 

15. How maay eents would it take to buy two whistles, if 
one cost six cents, an4 th^ other four i How many are six and 
fourteen?. 

16. If you have eigfalpins on one sleeve, and two on the oth- 
er, how many will you nave on both i How many are eight 
and two then ? 

17. How many legs have two catb and a bird ? 

18. If I should give you six cents, and you should find five, 
how many would you nave then .' How many are six and fiv o 
then ? 

19. If you count all your fingers, thumbs, and nose, how 
many will they make ? 

20. If you buy a picture-book for ten cents, and a pear for 
two- cents, how many cents will pay fi)r both ? How many are 
ten and two then .' ^ 

21. How much money would you have, if your father should 
give you seven cents, and your brother six .' How many are 
seven and six then J 

22. If you have seven pins in one hand, and seven in the 
other, how many will you have in both } How many are seven 
and seven then } 

23. A man bought a chair for three dollars, and e, looking- 
glass for twelve ; now much did he give for both ? £tow many 
are tnree and twelve then } 

24. You five thirteen cents for a spelling-book, and three for 
an inkstand; how much do they come to ^ How many are 
thirteen and three .' 



25. Count one hundred. 

One ; 1 

Two '. 2 

Three 3 

Four 4 

Five 5 

Six 6 

Seven 7 

Eight 8 

Nine 9 

Ten 10 

Eleven 11 

Twelve 151 



Fourteen • 14 

Fifteen 15 

Sixteen .16 

Seventeen 17 

Eighteen 18 

Nineteen .' 19 

T wei4y .20 

Twenty-one 21 

Twenty-two 22 

Twenty-three ^ • • • . .23 

Twenty-four •»..24 

Twcnly-ft^e , * . .25 



Thirteen 13 \ Twentj-wx . . • >%«'^ 
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Twenty-seven. » .27 

Twenty-eight 28 

Twenty-nine .29 

Thirty ..30 

Thirty-one, Ac 31 

Forty 40 



Fifty 60 

Sixty 60 

Seventy « 70 

Eighty 80 

Ninety 90 

One hundred 100 



JVM«. The papil is to recite the above^ with the written nombere eon»red 
or or. The answers to the following questions are to be given bv writing them 
down on the slate at recitation, to tost tlie pujil's knowwdge or numbers from 
one to ono hundnd. ' 

26. Write dawn in proper figures, Four; Seven; Eiffbt; 
Twelve ; Eighteen ; Twenty-two ; Thirtv-two ; Forty-five ; 
Forty -nine; Fifty-six; Fifty-nine; Sizty-tnref; Seventy^ve; 
EL^hty-seven ; Ninety-two; Ninety -seven ; Ninety-nine. 

27. James has seventy -eight cents, and Rufos eighty-seven 
cents ; which has the most T 

2d. Thomas has fifty-nine dollars, and Wi^^^*™ sixty-nine ; 
which has the most ? Which is the most, eighty-nine, or nine- 
ty-nine ? Forty-seven, or seventy-four ? 

29. Repeat the 

ADBITION TABI^E. 



5^ and 


1 


are 


3 


3 and 


1 


are 


4 


4 and 


1 are 5 


2 and 


2 


are 


4 


3 and 


2 


are 


6 


4 and 


2 are 6 


2 and 


3 


are 


5 


3 and 


3 


are 


6 


4 and 


3 are 7 


2 and 


4 


are 


6 


3 and 


4 


are 


7 


4 and 


4 are 8 


2 and 


5 


are 


7 


3 and 


5 


are 


8 


4 and 


5 are 9 


2 and 


6 


are 


8 


3 and 


6 


are 


9 


4 and 


6 are 10 


2 and 


7 


are 


9 


3 and 


7 


are 


10 


4 and 


7 are 11 


2 and 


8 


are 


10 


3 and 


8 


are 


11 


4 and 


8 are 12 


2 and 


9 


are 


11 


3 and 


9 


are 


12 


4 and 


9 are 13 


2 and 10 


are 


12 


3 and 10 


are 


13 


4 and 10 are 14 


2 and 11 


are 


13' 


3 and 11 


are 


14 


4 and 11 are 15 


2 and 12 


are 


14 


3 and 12 


are 


15 


4 and 12 are 16 


5 and 


1 


are 


6 


6 and 


1 


are 


7 


7 and 


1 are 8 


5 and 


2 


are 


7 


6 and 


2 


are 


8 


7 and 


2 are 9 


5 and 


3 


are 


8 


6 and 


3 


are 


9 


7 and 


3 are 10 


5 and 


4 


are 


9 


6 and 


4 


are 


10 


7 and 


4 are 11 


5 and 


5 


are 


10 


6 and 


5 


are 


11 


7 and 


5 are 12 


5 and 


6 


are 


11 


6 and 


6 


are 


12 


7 and 


6 are 13 


5 and 


7 


are 


12 


6 and 


7 


are 


13 


1 and 


7 are 14 


5 and 


8 


are 


13 


6 and 


8 


are 


14 


7 and 


8 are 15 


5 and 


9 


are 


14 


6 and 


9 


are 


15 


7 and 


9 are 16 


5 and 10 


are 


15 


6 and 10 


are 


16 


7 and 10 are 17 


5 and It 


are 


16 , 


6 and 11 


lire 


17 


7 and n are 18 


if and 12 


ore 


17 


6 and 12 


are 


18 


\ n vojOlV^^saA^ 
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8 and 


1 are 9 


9 and 


1 are 10 


10 and 


1 are 11 


8 and 


2 are 10 


9 and 


2 are 11 


10 and 


2 are 12 


8 and 


3 are 11 


9 and 


3 are 12 


10 and 


3 are 13 


6 and 


4 are 12 


9 and 


4 are 13 


10 and 


4 are 14 


8 and 


5 axis 13 


9 and 


5 are 14 


10 and 


5 are 15 


8 and 


6 are 14 


9 and 


6 are 15 


10 and 


6 ^re 16 


8 and 


7 are 15 


9 and 


7 are 16 


10 and 


7 are 17 


8 and 


8 are 16 


9 and 


8 are 17 


10 and 


8 are 18 


8 and 


9 are 17 


9 and 


9 are 18 


10 and 


9 are 19 


8 nnd 10 are 18 


9 and 10 are 19 


10 and 10 ^re 20 


8 and 11 are 19 


9 and 11 are 20 


IQ and 11 are 21 


8 and 12 are 20 


9 and 12 are 21 


10 and 12 are 22 



n«nd 


1 are 12 


11 and 


2 are 13 


11 and 


3 are 14 


Hand 


4 are 15 


11 and 


5 are 16 


11 and 


6 are 17 


11 and 


7 are 18 


11 «nd 


8 are 19 



11 and 


9 


are 


2# 


11 and 10 


are 


21 


11 and 11 


are 


22 


11 and 12 


are 


23 


12 and 


1 


are 


13 


12 and 


2 


are 


14 


12 and 


3 


are 


15 


12 and 


4 


are 


16 



12 and 


5 


are 


17 


12 and 


6 


are 


18 


12 and 


7 


are 


19 


12 and 


8 


are 


20 


12 and 


9 


are 


21 


12 and 10 


are 


22 


12 and 11 


are 


23 


12 and 12 


are 


24 



Questions on the Table, 

30. How many are 2 and 5 ? 2 and 7 ? 2 and 10 ? 2 and 12 ? 
3and3? 3 and 9 ? 3andl2? 4and2? 4and6? 4 and 8 ? 4 
and 10? 4andl2? 5and3? 5 and 5 ? 5 and 9? 5 and 11 ?.€ 
and 4? 6and 7? 6 and 10? 6 and 12? 7 and 2? 7 and 4? 7 
and7' 7and9? 7andl2? 8and2? 8and5? 8and7? Sand 
9 ? 8 and 10 ? 8 and 12 ? 9 and 6 ? 9 and 9 ? 9 and 12 ? 10 and 
3? 10 and 4? 10and6? 10and8? lOandll? 10andl2? 
11 and 3? 11 and 5? 11 and 6? 11 and 9 ? 11 and 12 ? 12and 
3? 12and6? 12and9? 12andl2? 

J^ote. The design of the foregoing and following qaestions u to prevent the 
scholar from resting eatisfied with saying his table merely by rote, which fre- 
quently happens. For, if he can count, he will say it, without making a ri&- 
gle addition in his mind. 

31. You borrow 12 dollars at one time, and 2 at another ; 
how much have you borrowed in all ? How many are 12 and 2 ? 

32. William has 11 cents, and James 11 ; how many do they 
both have ? How many are 11 and 11 ? 

33. A man bought a cart for 13 dollars, and a plough for 7 
dollars J how much did he pay for both? How many are 13 
and 7 ? 

34. A man bought 10 bushels of rye for 15 dollars, 6 bushels 
of apples for 6 dollars j how much did he pay for both ? How 

manr are 15 and 6 ? 
.^* WWJam jboB 4 marbles in one pocket, 6 \ii ^e o^Saat , wA 



MENTAL EXERCISES. 9 

3 in his right hand ; how many has he in all ? How nmny an 
4, 6 and 3 ? 

36. Peter gave to his companiona triples as follows ; ta James 
7, to Henij 9, to William 10 ; how many did 4ie give away ' 
How iDdJij are 7, 9 and 10 ? 

37. Rums has 12 cents, James 12, and Thomas 2 ; if Ruins 
and James should give Thomas all their cents, how many would 
Thomas have r How many are 12, 12 and 2 ? 

38. You give 16 cents'for a knife, 4 cents for sn inkstand, and 
5 for a lead pencil ; how much will all of them come to .' How 
many are 16, 4 and 5? 

^. Your brother William gave you 19 cents, your brother 
Juiiii 10, and your cottsin 2 ; how many did you have given 
you in all ? How many are 19, 10 and 2 r 

40. How many are 6 and 4 ? 16 and 4 ? 26 and 4 .' 36 and 
4? 46and4? 56and4.' 66 and4? 76 and 4.? 86and4P 96 
aud4P 10and5? 20and5? 40and5P 70and5? 80and5? 
6andlO? 6and40? 6 and 70 ? 7and3? I7'and3.' 37 and 
3.^ 57 and 3? 77 and 3? 97 and 3.' 5and5.? 5 and 10? 5 and 
IS? 5and20? 25and5? 30 and 5. :> 45 and 5.? 60and5? 
75and5? 95and5.^ aand4? 18and4.' 28and4.? 38 and 
4? 48and4? 58and4? 68and4.^ 78and4? 88and4? 98 
and 4.' 9 and 3.' 19and3.' 29and3.' 49 and 3? 79 and 3? 
89 and 3? 6and5.' 6andl5.' 6and25.' 6and35.^ 6and45' 
6and65.? 6and85.' 6and96? 



SUBTHAOTXOH. 

IT XZa 1. If you should lose one finger from one hand, how 
many would you have left on that hand? How many are 4 
less 1 ? Why ? Ans. Because 1 and 3 are 4. 

2. If you have 5 cents, and sivo away 2, how many will you 
have left ? How many are 5 less 2 then ? Why ? 

3. If you shut both your little fingers, and leave the other 
fingers rpen, how many will be op^^.^ How many are 8 less 
2? Why? 

4 \iyqvi have 8 cents, and lose 3, how many will you have 
eft flow many are 8 less 3? Why ? 

5 If you have 9 cents in a box, and take out 4, how many 
n iU ue left in the box ? How many are 9 less 4, or 4 firom 9 i 
TlThy' ' 

6. You borrow 8 pins, and pay 4 ; how many do yon still owe i 
\\i VI many are 4 from 8 then ? Why ? 

7. 'frou have 12 doUara, and lose 2, how inanj NnSL-^^wAuM*^ 
//-?/ ^ow many are 8 from 12 theii^ WYiy ? 
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8. A man, owing 20 dollars, paid 16 ; how many remain to ba 
paid ? .How many are 16 from 20 then ? Why ? 

9. Y(m g&ve IS cents for an inkstand, and sold it for 16 cents , 
did you make of lose, and how much ? HoW many are 16 from 
18 then? Why? 

10. Your papa gave you 9 dollars, and you gave vour brother 
5 ; how many had you left ? How many are 5 tTom 9 then ^ 
Why ? 

11. William bought a knife for 20 cents, and sold it for 22 , 
how much did he make in trading B How many are 20 from 22 
then ? Why ? 

12. A man bought a barrel of molasses for 15 dollars, and sold 
it for 19 ; how much more than he gave for it did he sell k for ? 
How many are 15 from 19 then ? Why ? 

13. William has apples in both pockets ; in one poc~ket he has 
11, in the other 18 j how many has he in one pocket more th>ji 
in the other ? How many ai(. l i 6;oni 1 S then ? Why ? 

14. A boy gave 17 cents for some picture-books, which wcie 
worth no more than 10 oents ; how much more than their worth 
did he give for them ? How many are 10 from 17 ? Why ? 

15. A man bought a cow for 13 dollars, and a calf for 3 ; how 
much more did the cow cost than the calf? How many arc 3 
from 13? Why? 

16. A man bought a barrel of flour for 17 dollars, and, not 
proving so good as he expected, he could sell it for no more 
than 13 dollars ; how much did he lose on it ? How many are 
13 irom 17 ? Why ? 

17. A man bought a barrel of beef for 20 dollars, and, being 
damaged, he is obliged to lose 12 dollars on the sale of it; how 
much did he sell it for ? How many are 12 from 20 then ? 
Wijy ? 

1 ». How many legs will 4 chairs have to stand on, if 1 have 
3 broken legs ? How many are 3 from 16 ? Why ? 

19. 20 birds light on a tree ; if 6 fly off, how many are left on 
the tree ? How many are 6 from 20 ? Why ? 

20. Suppose you and William lose a finger apiece, how nuny 
fingers will you both have then ? How many are 2 from 16 ? 
Why? 

21 . If you have 25 cents, and give 20 for a knife, and the "est 
for some marbles, how many cents will the marbles cost ? H' w 
much more will the knife cost thian the marbles ? How m^jiy 
ire 20 from 25? 5 from 20 ? Why? 

22. A poor man had 16 bushels of rye given him ; his eldest 
son gave hi-m 10 bushels, and the youngest the rest ; how many 

Dusheh did the voungest give him ? How many did the elder 
iS2Jpore tnan the younger ? Ho-w muwY «ite\^^aKv\^> 
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II 



23. 28 bcnrs were sliding on the ice, which brealiin^. all Lut 
4 fell in and perished ; how many lost their Uvea ? now many 
are 4 from 2»? Why? 

24. jRepeat the 



SUBTRACTION TABLE. 



1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
I 
1 
1 



from 
from 
from 
from 
from 
frora 
from 
from 
&om 
ftjm 
from 
from 
from 



1 leaves 

2 leaves 1 

3 leaves 2 

4 leaves 3 

5 leaves 4 

6 leaves 5 

7 leaves 6 
S leaves 7 
9 leaves 8 

10 leaves 9 

11 leaves 10 

12 leaves 11 

13 leaves 12 



2 from 
2 from 
2 from 
2 from 
2 from 
2 from 
2 from 
2 from 
2 from 
2 from 
2 from 
2 from 
2 from 



2 leaves 

3 leaves 1 
. 4 leaves 2 

5 leaves 3 

6 leaves 4 

7 leaves 5 

8 leaves 6 

9 leaves 7 

10 leaves 8 

11 teaves 9 

12 leaves 10 

13 leaves 11 

14 leaves 12 



8 from 
3 from 
3 from 
3 from 
3 from 
3 from 
3 from 
3 from 
3 from 
3 from 
3 from 
3 from 
3 from 



3 leaves 

4 leaves 1 

5 leaves 8 

6 leaves 3 

7 leaves 4 

8 leaves 5 

9 leaves 6 

10 leaves 7 

11 leaves 8 

12 leaves 9 

13 leaves 10 

14 leaves 11 

15 leaves 12 



4 from 
4 fi^om 
4 from 
4 from 
4 from 
4 from 
4 from 
4 firom 
4 from 
4 from 
4 from 
4 from 
4 fi-om 



4 leaves 

5 leaves 1 

6 leaves 2 

7 leaves 3 
6 leaves 4 
9 leaves 5 

10 leaves 6- 

11 leaves 7 

12 leaves 8 

13 leaves 9 

14 leaves 10 

15 leaves 11 

16 leaves 12 



5 from 
5 from 
5 from 
5 from 
5 from 
5 from 
5 from 
5 from 
5 from 
5 from 
5 from 
5 from 
5 from 



5 leaves (^ 

6 leaves 1 

7 leaves 2 

8 leaves 3 

9 leaves 4 

10 leaves 5 

11 leaves 6 

12 leaves 7 

13 leaves 8 

14 leaves 9 

15 leaves 10 
IG leaves 11 
17 leaves 12 



6 from 6 
6 from 7 
6 from 8 
6 from 9 
6 from 10 
6 from 11 
6 from 12 
6 from 13 
6 from 14 
6 from 15 
6 from 16 
6 from 17 
6 from 18 



leaves 

leaves 

leaves 

leaves 

leaves 

leaves 

leaves 

leaves 

leaves 

leaves 

leaves 10 

leaves 11 

leaves 12 




1 
2 
3 
4 
5 
6 
7 
8 
9 



7 from 7 loaves 



'x>m 



8 leaves 
7 from 9 leaves 
7 from 10 leaves 
7 from 11 leaves 
7 from 12 leaves 
7 from 13 leaves 
7 ^om 14 leaves 
7 from 15 leaves 
7 from 16 leaves 
r £-002 J 7 leaves 10 
7 from 18 leaves 11 
ZJS-ojtt 19 leaves 12 




1 
2 
3 

4 
5 
6 

7 
8 
9 



8 from 8 
8 from 9 
8 from 10 
8 from 11 
8 from 12 
8 from 13 
8 from 14 
8 from 15 
8 from 16 
8 from 17 
8 from 18 
8 from 19 
6 from 20 



leaves 

leaves 

leaves 

leaves 

leaves 

leaves 

leaves 

leaves 

leaves 

leaves 

leaves 10 

leaves 11 

leaves 12 




1 
2 
3 
4 
o 
6 
7 
8 
9 



9 from 9 leaves 

9 from 10 leaveb 1 

9 from 11 leaves 2 

9 from 12 leaves 3 

9 from 13 leaves 4 

9 from 14 leaves 5 

9 from 15 leaves 6 

9 from 16 leaves 7 

9 from 17 leaves 8 

9 ftoTiv Aft \ea.N^% ^ 

9 ftom'Sl\\ii»s«ftVJt 
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10 from 
10 from 
10 ^om 
10 from 
10 from 
10 from 
10 from 
It) from 
10 from 
10 from 
10 from 
10 from 
10 from 



10 leavei 

11 leaves 1 

12 leaves 2 

13 leaves 3 

14 loaves 4 

15 leaves 5 

16 leaves 6 

17 leaves 7 

18 leaves 8 

19 leaves 9 

20 leaves 10 
211eavesll 
22 leaves 12 



11 from 
11 from 
11 from 
11 from 
11 from 
11 from 
11 from 
11 from 
11 from 
11 from 

11 fr<<M]l 

11 from 
11 from 



11 leaves 

12 leaves 1 

13 leaves 2 

14 leaves 3 

15 leaves 4 

16 leaves 5 

17 leaves 6 

18 leaves 7 

19 leaves 8 

20 leaves 9 

21 leaves 10 

22 leaves 11 

23 leaves 12 



12 from 
12 from 
12 from 
12 from 
12 from 
12 from 
12 from 
12 from 
12 from 
12 from 
12 from 
12 from 
12 from 



12 leaves 

13 leaves 

14 leaves 

15 leaves 

16 leaves 

17 leaves 

18 leaves 

19 leaves 

20 leaves 

21 leaves 

22 leaves 10 

23 leaves 11 

24 leaves 12 




1 



5 
6 

7 
8 
9 



Questions on the Table. * 

25r How many does 2 from 6 leave ? 2 from 10 ? 2 from 12 ? 
2froml5? 2from20? 2 from 24 ? 3from7? 3 from 10? 3 
from 12? 3fr<oml8? 3 from 19? 4 from 8? 4 from 9? 4 from 
13? 4froml5? 4froml8? 4from20? 5froml0? 5 frora 
14? 5 from 17? 5 from 20? 5 from 25? 6 from 12? 6 from 
18 ? 6 from 20 ? 6 from 26 ? 7 from 14 ? 7 from 21 ? 7 from 2i^ ? 
8 from 10? 8 from 12? 8 from 15? 8 from 16? 8 from 19 ? 8 
from 20? 9froml2? 9froml5? 9froml8? 9from20? 9from 
22? 10 frora 15? 10 from 17? 10 from 19? 10 from 20 ? 10 
from 22 ? 10 from 25 ? 11 from 15 ? 11 from 18 ? 11 from 19 ^ 
11 from 22? 12 from 14? 12 from 16? 12 from 19? 12 from 
24? 

Practiced Questions on the Table. 

26. If you buy 15 cents' worth of tape, and give* the shop- 
keeper a pietareen, or twenty cent bit, how many cents must 
you have in change ? How many are 15 from 20 ? Why ? 

27. If you had 17 finsers, how many would you have more 
than you have now ? How many are 8 from 17 ? Why ? 

S^. A man had to travel 24 miles, but has travelled all but 4, 
how many miles has he journeyed ? How many are 4 from 
24? Why? 

29. 20 children are in a class, and the 8 best are put into a 
higher class ; how many are left in the lower l^lass ? How 
many are 8 from 20 ? Why ? 

30. If you have 25 cents, and should give 10 cents for a ruler, 
and 10 for a top, how many cents will you have left ? How 
many do 10 and 10 from 2o leave ? Why ? 

31. Yoa have 16 apples, and give 5 to your sister, 5 to your 
brother y how many will you have left? Ho^ masi^ do o and 

^ Aom 16 Je&ve ? Why? 
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32 A man bought a mirror for 12 dollars, Tat which he gave 
6 bushels of corn, worth 5 dollars, 3 bushels of potatoes, 
-worth 1 dollar, and the rest in money ; how much did he pay ? 
How many do 5 and 1 from 12 leave Y "Why? 

33. The distance from Boston to Walpole is 20 miles ; after 
you have arrived at Dedham, which is 11 miles from Boston, 
now many more miles will you have to travel to reach Wal- 
pole ? How many are 11 from 20 P Why ? 



KUXiTIPUOATZON. 

IT ZXZ« 1. If I ^ve you 2 pins at one time, and 2 at anoth- 
er, how many pins shall 1 give you ? How many are 2 times 2 
t^en? 

2. How many legs have 2 chairs ? How many are 2 times 4 1 

3. How many eyes have 6 birds ? How man^ 7 ? How many 

8 ? How many are 2 times 6 ? 2 times 7 ? 2 tmios 8 ? 

4. I hold my hand out, and you put 3 pins in it, William 3, 
and James 3 ; how many pins will I have ? How many are 3' 
times 3 ? 

5. If I put in your pocket 4 apples, at 3 different times, how 
many apples will you have in your pocket ? How many are 3 
times 4 ? 

6. If I should give you 4 apples at 4 different times, how 
many apples will you have ? How many are 4 times 4 ? 

7. If I give 2 cents for 1 orange, how many cents must I 
give for 8 ? How many are 2 times 8 ? 

8. How many cents will buy 10 marbles, if 1 cost 3 cents ? 
How many are 3 times 10 ? 

9. If you give 4 cents for a yard of tape, ho\r many cents 
will buy 3 yards ? How many 4 ? 5 ? 6 ? 7 ? Ho^many are 
4 times 3 ? 4 times 4 ? 4 times 5 ? 4 times 6 ? 4 times T'? 

10. What will 5 picture-books come to, at 2 cents apiece ? 
What will 6? 7? 8? 9? 10? 11? 12? How many are 5 times 
2? 6 times 2? 7 times 2? 8 times 2? 9 times 2? 10 times 2 ? 
U times 2? 12 times 2? 

1). What will 2 marbles cost, at 3 cents apiece? 'Will 3 
marbles? Will 4? Will 5 ? Will 6? Will 7? Will 8? WiU 

9 ? Will 10 ? Win 11 ? How many are 3 times 2 ? 3 tiroes 
3 ? 3 tunes 4 ? 3 times 5 ? 3 times 6 ? 3 times 7 ? 3 times 
8? 3 times 9? 3 times 10? 3 times 11 ? 

12. Repeat the MultipUcaUon Table. 



14 



ARITHMETIC. 



MTTLTIPLilCATION TABJLfi. 




^b times 1 are 2 


3 times 1 are 


3 


4 times 1 are 


4 


9 times 2 are 4 


3 times 2 are 


6 


4 times 2 are 


8 


2 times 3 are 6 


3 times 3 are 


9 


4 times 3 are 


12 


2 times 4 are 6 


3 times 4 are 


12 


4 times 4 are 


16 


2 times 5 are 10 


3 times 5 are 


15 


4 times 5 are 


20 


2 times 6 are 12 


3 times 6 are 


18 


4 times 6 are 


24 


2 times 7 are 14 


3 times 7 are 


21 


4 times 7 are 


28 


2 times 8 are 16 


3 times 8 are 


24 


4 times 8 are 


32 


2 times 9 are 18 


3 times 9 are 


27 


4 times 9 are 


36 


2 times 10 are 20 


3 times 10 are 


30 


4 times 10 a.rQ 


40 


2 times 11 are 22 


3 times 11 are 


33 


4 times 11 are 


44 


2 times 12 are 24 


3 times 12 ave 


36 


4 times 12 are 


48 



5 times 
5 times 
5 times 
5 times 
5 times 
5 times 
5 times 
5 times 
5 times 
5 times 
5 times 
5 times 



1 
2 
3 
4 
5 
6 
7 



5 

10 
15 

20 



are 
are 
are 
are 

are 25 
are 30 
are 35 
8 are 40 
.9 are 45 

10 are 50 

11 are 55 

12 are 60 



6 times 
6 times 
6 times 
6 times 
6 times 
6 times 
6 times 
6 times 
6 times 
6 times 
6 times 
6 times 



1 
2 
3 
4 
5 
6 
7 



are 
are 
are 
are 
are 
are 
are 

8 are 

9 are 

10 are 

11 are 

12 are 



6 
12 
18 
24 
30 
36 
42 
48 
54 
60 
66 
72 



7 times 
7 times 
7 times 
7 times 
7 times 
7 times 
7 times 
7 times 
7 times 
7 times 
7 times 
7 times 



1 are 
2are 

3 are 

4 are 

5 are 

6 are 

7 are 

8 are 

9 are 

10 are 

11 are 
l^are 



7 
14 
21 
28 
35 
42 
49 
56 
63 
70 
77 
84 



8 times 1 
6 times 2 
8 times 3 
8 times 4 
8 times 5 
8 times 6 
8 times 7 
8 times 8 
8 times 9 
8 times 10 
8 times 11 
8 times 12 



are 8 
are 16 
are 24 
are ^2 
are 40 
are 48 
are 56 
are 64 
are 72 
are 80 
are 88 
are 96 



9 times 
9 times 
9 times 
9 times 
9 times 
9 times 
9 times 
9 times 
9 times 
9 times 
9 times 
9 times 



1 
2 
3 

4 
5 

6 

7 



are 
are 
are 
are 
are 
are 
are 

8 are 

9 are 

10 are 

11 are 



9 
18 
27 
36 
45 
54 
63 
72 
81 
90 
99 



12 are 108 



11 times 
11 times 
11 times 
11 times 
1 1 times 
J J times 
Jl times 
// tlmea 



1 are 11 

2 are 22 

3 are 33 

4 are 44 

5 are 55 

6 arc 66 

7 are 77 
6 we 88 






11 times 9 


are 


99 


11 times 10 


are 


110 


11 times 11 


are 


121 


11 times 12 


are 


132 


12 times 1 


are 


12 


12 times 2 


are 


24 



12 times 
12 times 



3axe 36 v 

4 are 4d \ 



times 
times 
times 
times 
times 
times 
times 
.0 times 
times 
times 
times 
times 



1 are 10 
2are 20 

3 are 30 

4 are 40 
5are 50 

6 are 60 

7 are 70 
8are 80 
9 are 90 

10 are 100 

11 are 110 

12 are 120 



2 times 5 
2 times 6 
2 times 7 
2 times 8 
2 times 9 
2 times 10 
2 times 11 
lillQm»aASt 



are 60 
are 72 
are &t 
are 96 
are 108 
are 120 
are 132 
U4 



\ 



MEirrAL EXERCISES. 1& 

Pr€u:tical QuesHans on the Table. 

13. How many cents will buy 8 books, if 1 cost 9 cents ? 
How many will buy 3 books? 5 books? 8 books? 10 books? 
12 books? 

14. How many cents will 10 yards of ribbon come to at 9 
cents for 1 yard ? At 3 cents ? 5 cents ? 9 cents ? 12 cents ? 

15. What are 2 barrels of flour worth, if 1 be worth 11 dol- 
lars/' What are 3 barrels worth ? What are 5 ? What are 7 ' 
What are 9? What are 11 ? What are 12? 

IG. What will 7 pair of ^oes come to, at 5 d<^Iar* a pair ' 
What will 8 pair ? What will 10 pair ? What wiU 12 pair ? 

17. What will 9 yards o^ broadcloth come to, at 6 dollars a 
yard? At 7 dollars? At 20 dollars? 

18. Tbere are 8 furlongs in one mile ; how many are there 
inCiniles? In7? In9? Inll? In 12? 

VJ. There are 12 inches in one foot ; how many are there in 
2 feet ? In 5 feet ? In 6 feet ? In 12 foet ? 

20. If a man earn 7 dollars in one week, liow many dollani 
will he earn in 2 weeks ? In 4 ? In6? In8? InlO? Inll 
In 12? 

21. If 1 bushel of clover-seed cost 12 dollars, what wiU 2 
boAhels cost ? What will 3 bushek ? 5 bushels ? 7 bushels ? 
9 bushels ? 11 bushels ? 12 bushels ? 

22. If you travel 5 miles in 1 hour, how far can you travel in 
2 hours ? In 4 ? In 8? In 10 ? In 12? 

23. William and James performed a piece of work together 
in 6 days ; how many days will it take William to do the same 
work alone ? 

24. If you pay eight dollars for 1 quarter's tuition, what will 
2 quarters come to? What wiU 3? 5? 7 ? 9? 11 ? 12? 

^. If the interest of 1 dollar for 1 year is 6 cents, what is the 
interest of 2 dollars for the same time ? Of 3 ? Of (>? Of 8 ? 
OflO» Of 12? 

%. If you pay 3 dollars for 1 week's board, what will 2 weeks' 
come to? Whatwill3? 5? 8? 10? 12? 

27. If you give 5 apples for 1 orange, how many apples wiU 
bay 2 oranges ? How many 3 ? How many 5 ? How many 6 P 
How many 9 ^ How many 10 ? How many 12 ? 



DXVZSZON. 

H X\r« 1 Divide 6 apples between 2 boys, and tell me how 
wMBjr each wiJl h&ve ? How many tVmea ""l 'vtx ^t "^"Ss^X 
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2. Divide 10 pins between 5 boys, and tell me how many 
each will have ? How many times 5 in 10 ^ Why ? 

3. If you wish to divide 8 oranges between your 2 little 
sisters, how many would each have P How many times 2 iiL 
8? Why? ' 

4. A man divides 14 peaches between 7 of his children ; 
how many will they have apiece ? How many times 7 in 14 ? 
Why? 

5. 14 cents were ffiven to 2 poor boys ? how many cents la 
that for each boy ? How many times ^ in 14 ? Why ? 

6. If 1 orange cost 6 cents, how many oranges will 18 cents 
Duy ? How many times 6 in 18 ? Why ? 

7. If it cost 6 cents to ^o in and see the wax figures, how 
many times can you go m for 30 cents ? How many times 6 
in 30? Why? 

8. 8 boys found 48 cents, which they agreed to divide equal- 
ly between them ; how many will each have ? How many times 
8 in 48? Why? 

9. I sold 8 lead pencils for 80 cents ? how much is that apiece ? 
How many times 8 in 80 ? Why ? 

10. 10 men found a pocket-book containing 100 dollars; how 
many dollars will each have, if the money be equally divided 
between them ? How many times 10 in 100 ? Why ? 

11. There are 4 weeks in a month; how much will a man 
have a week, that has 48 dollars a month ? How many times 4 
in 48? Why? 

12. 12 men by contract are to have 96 dollars for performing 
a piece of woik ; how many dollars is each man's part? How 
many times 12 in 96 ? Why ? 

13. There are 4 quarts in a gallon; what is a quart of mo- 
lasses worth, when a gallon is worth 32 cents ? How many 
times 4 in 32 ? Why ? 

14. An older brother distributed 60 picture-books between 
his 6 younger brothers ; hoy^r mcmy did each have ? How many 
times 6 in 60? Why? 

15. tf>8 cents are to be equally divided between 9 children ? 
how many will that be apiece ? How many times 9 in 10b .'' 
Why ? 

16. 132 bushels of com are to be divided equally between 12 
poor men ; how many will each man have ? How many times 
12 in 132? Why? 

17. 12 men engage to do a piece of worit for 144 dollars ; 
what will be each man's part of the money ? How many times 
12 in 144? Why? 

IB. Repeat the Division Table. 



M£NTAL EXERCISES. 



V 



DinSION TABIilU 



2- 
4 

6- 

8- 



2in 
2i|i 

2iii 
2io 
2 in 10 
2ml2 
2 Id 14 
2 in 16 
2inia 
2in20 
2in22 
Sin 24 



» Itiine 

- 2 times 

- Stimes 

■ 4time6 

■ 5 times 
> 6 times 
• 7 times 

■ 8 times 
9 timer 

•10 times 
-11 times 
12 times 



4 in 4" Itime 
4 in 8 — 2 times 
4 in 12— 3 times 
4 in 16 — 4 times 
4in:iD — j5 times 
4 in 24 — 6 times 
4 in 28 — 7 times 
4in32— 8time8 
4ind6~ Otimes 
4 in 40 — 10 times 
4 in 44 — 11 times 
4 in 48 — -12 times 



6in 6~ lt8m 8- 
6inl2— 2 8in 16- 
6 in 18— 3 8 in 24- 
6iB24— 4 8in 32- 
6in30— 5 8in 40- 
6in36— 6 8 in 48- 
6in42— 7 8in 56- 
6 in 48— 8 8 in 64 
6in54— 9 8in 72- 
6in60— 10 8in 80- 
6in66— 11 8in 88- 
6in72— 12l6in 96- 



n 



- 1 

- 1 

- 3 

- 4 
5 

- 6 

. 7 
. 8 

- 9 
10 
11 
12 



3in 3- 
3in 6- 
3in 9- 
3inl2 
3 in 15 
3 in 18 
3in21- 
3 in 24- 
3 in 27 - 
3 in 30- 
3in33- 
3in36- 



- 1 time 

- 2 times 

- 3 times 

- 4 times 
5 times 

- 6 times 

- 7 times 
• 8 times 
■ 9 times 
-10 times 
-11 times 
-12 times 



5 in 5- 
5 in 10- 
5 in 15- 
5in20- 
5in25- 
5 in 30- 
5 in 35- 
5 in 40- 
5 in 45- 
5 in 50- 
5 in 55- 
5 in 60- 



- 1 time 

- 2 times 

- 3 times 

- 4 times 

- 5 times 

- 6 times 
■ 7 times 

- 8 times 

- 9 times 
-10 times 
•11 times 
-12 times 



7 in 7- 
7 in 14 
7 in 21 
7in28. 
7in35 
7 ill 42 
7 in 49- 
7iD56. 
7 in 63- 
7 in 70- 
7 in 77- 
7 in 84- 



1 

• 2 
3 
4 
5 

• 6 

• 7 
. 8 

9 
10 
11 
12 



9in 9— 1 
9 in 18— 2 
9in 27^ 3 
9in 36- 4 
9in 45-. 5 
9 in 54-* 6 
9 in 63— 7 
9m 72— 8 
9 m 81— 9 
9 in 90—10 
9 in 99—11. 
9 in 108— IS. 



10 in 
10 in 
10 in 
10 in 
10 in 
10 in 
10 in 
10 in 
10 in 
10 in 100 
10 in 110 
10ial20 



10 

20 

30 

40 

50. 

60- 

70- 

80- 

90- 



• 1 time 

• 2 times 

• 3 times 

• 4 times 

■ 5 times 
6 times 

> 7 times 

■ 8 times 

■ 9 times 

10 times 

11 times 

12 times 



11 in 
11 in 
11 in 
11 in 
11 in 
11 in 
11 in 
11 in 
11 in 
11 in 110 
11 in 121 
11 in 132 



11 
22 
33 
44 
55 
66 
77 
88 
99 



• 1 time 

• 2 times 

• 3 times 

• 4 times 

• 5 times 

■ 6 times 

■ 7 times 

• 8 times 
- 9 times 

• 10 times 

■ 11 times 
12 times 



12 in 
12 in 
12 in 
12 in 
12 in 
12 in 
12 in 
12 in 
12 in 108 
12 in 120 
12 in 132 
12 in 144 



12 
24 
36 
48 
60 
72 
84 
96 



- 1 time 

- 2 times 

- 3 times 

- 4 times 

- 5 times 

- 6 times 

- 7 times 

- 8 times 

• 9 times 

• 10 times 
- 11 times 
■ 12 times 



Practiced Questions on the TaMe. 

19. If 12 yards of tape cost 24 cents, what will 1 yard cost ? 

20. If you give 2 cents for an apple, how many can you buy 
for 4 cents ? How many for 6 cents ? For 10 cents ? For 14 
cents ? For 18 cents ? For 20 cents ? 

2J. Jfl lead pencil coat 3 cents, how many can ^ou Vk^ fet 



18 . ARITHMETIC. 

6 cents? For 9 cents ? For 18 cents ? For 21 cents? For 24 
cents ? For 30 cents ? For 36 cents ? 

22. If 4 cents will bnv 1 orange, how many oranges will 8 
cents buy ? How many 16 cents ? How many 24 cents ? HdW 
many 22 cents ? How many 40 cents ? How many 48 cants ?- 

23. If the stage fare be 5 cents s mile, how fiir may you be 
carried for 10 cents ? For 15? For 20f For 25 ? For 30 ? 
For 35? For 40? For 50? For 60. ^ 

24. If 6 cents will buy 1 pine-apple, how many will 12 cents 
buy? Will 24? Will 36 ? Will 42? WiU48? Will 60? 

25. If a small slate cost 7 cents, how many slates will 14 
cents buy? Will 28? Will35? Will 56? Will 63? 

26. If a writing-book cost 8 cents, how many writing-books 
will 16 cents buy ? 24 cents ? 40 cents ? 56 cents ? 80 cents ' 
96 cents ? 

27. How many spelling-books will IS cents buy, if 1 cost 9 
cents? Will 27? Will 36? WUl 45? Will 54? Will 72? 

28. How many fish can you buy for 20 cents, if 1 cost 10 
cents ? How many for 40 cents ? For 60 cents ? For 100 
cents ? For 110 cents I For 120 cents ? 

29. If you pay 11 cents for an inkstand, how many can you 
buy for 22 cents? For 33 cents? For 55 cents? For 88 cents? 
!• or 110 cents ? For 132 cents ? 

30. How many pounds of butter can you buy for 24 cents, 
when the price is 12 cents for 1 pound ? How many pounds 
for.36 cents? For 60 cents ? For 108 cents? For 132 cents? 
For 144 cent? ? 

Practiced Questions on the foregoing, 

1. A boy, having 18 apples, gave tnem to his companions, as 
follows ; to William 4, to Rufus 6, and to Thomas 5 ; how ma- 
ny did he give away in all, and how many had he left ? 

2. Thomas gave to one of his companions 6 peaches, to an- 
other 3, to another 2, and sold 3 ; how many had he at first ? 

3. A man bought a wagon for 17 dollars, and gave 5 doUarf 
to have it rejiaired, then sold it for 26 dollars ; how much did 
he make by the bargain ? . 

4. A man bought a horse for 25 dollars, and, to pay for it, 
gave 6 bushels of rye. worth 6 dollars, and the rest in money ; 
how much money did he pay ? 

5. Rufus, having 20 cents, bought a book for 12 cents, and a 
knife for 6 cents ? how much more did the book cost than the 
knife ? and how many cents had he lefl ? 

6. What is the cost of 5 yards of cloth, at 4 dollars a yard •» 
At 3 dollars? At 7 dollars? Al2doUtvi8? At 8 dollars? At 

9 dollars F At 12 dollars ? 



NUMERATION. Itt 

7 If 1 lemon be worth 3 apples, how many lemoiui are 6 ap- 
ples worth ? Are 12 apples worth ? Are 18 apples worth ? 
Are ^ apples worth ? Are 36 apples worth ? 

8. How many barrels of flour, at 8 dollars a barrel, can yoa 
buy for 16 doUars ? For 48 dollars ? For 96 dollars ? For 80 
doilars ? 

9. How many are 2, 3, and 5 ? Are 4, 2, and C ? Are 8, 3, 
and 2? Are 9, 3, and 4? Are 10, 8, and 2 ? Are 5, 4, 3, and 
2? Are 4, 3, 2, and 1 ? Are 7, 6, 3, and 2 ? Are 8, 9, and 10 ? 
AreI2, 11, 10,and9? 

10. How many are 6 times 3? 6 times 4 ? 6 times 7 ? 7 
times 8? 9 times 7? 12<4imes 7? 9 times 5? 6 times 7f 
7 limes 6? 7 times 9? 12 times 11 ? 8 times 5? 3 times 7? 
12 times 12 ? 

11. How many times 2 in 12 ? 2 in 18 .^ 2 in 24 .? 3 in 6 .' 
3inl2.' 3iB36.' 4in20.^ 4in32? 4in48.' 5in25? 5 
'}d35? 5 in 60.^ 6 in 36.' 6in48? 6in72.' 7 ulU? 7in 
56f 7m84.' 8in40.' 8in96? 9in36? 9inlG8? llin 
22? 11 in 55.? 11 in 132? 12 in 144 ? 

^ote. Toanger pupils should be reauired to review, and dwell oo the pre 
eeding^ questions for illustration, and the tables, till toeir solutions be made 
perfectly familiar. 



IT XTm Q. When I say to you, Give me that book, do I mean 
one book or more than one ? 

Q. When we speak of a single thing, then, what is it called ? 
Jl. A unit, or one. 

Q. What are one unit and one more, or one and one, called? 

Q. What are two units and one more, or two and one, called ? 

Q. What are three units and one more, or three and one, 
called ? 

Q. What are four units and one more, or four and one, called ? 

Q- What are five units and one more, or five and one, oalled ? 

Q. What are six units and one more, or six and one, called ? 

Q. What are seven units and one more, or seven and one, 
called ? 

Q. What are eight units and one more, or eight and one, 
called ? 

Q. What are niiie units and one more, or nine and one, 
called ? 

Q. Now, to be obliged always to write these numbers out in 
words, would be very troublesome ; to prevent this, how do we 
sometimes express the numbers one, two, &c. \\^ to iWraisaaaida^ 
mUhojis, &c. jJ. By letteiM, 
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^^ 



Ono. 

Trve, 

Tfen. 

Fifty. 

One hundred. 

Five hundred. 

One thousand. 



^ Whit does the letter I stand for ? Ji, 

$. What does the letter V stand for ? ji. 

q. What does the letter X stand for ? Ji. 

Q. What does the letter L stand for ? Ji. 

Q. What does the letter C stand for ? Ji. 

Q. What does the letter D stand for ? A, 

Q. What does the letter M stand for ? A, 

^. You said that V stands ibr five \ suppose jou place the 
letter I before the V, thus, IV, what will both these letters 
stand for then ? A, Only four. 

Q. What, then, may to considered as k rule for determinhigr 
the value of these letters ? A. A leUer standings for a smaller 
number, and before a larger, tak^ out its value from the larger 

Q. One X stands for ten ; what do two XX's stand for ? 
A. Twenty. 

Q. What, then, is the value of a letter repeated ? A. It re- 
peats the value as often as it is used. 

Q. How many letters do we use for ezpressinff numbers ? 
A. Seven. Name them. A. I, V, X, L, C, D, M. 

Q. What is this method of expresidng numbers by letters 
called ? A The Roman method. 

Q. Why called Roman ? A. Because the Romans mvexited 
and used it. 

Repeat the 

BOMAir TAlKLfi* 



One, »., 1. 

Two, II. 

Three, «. HI. 

Four, IV. 

Five V. 

Six, VI. 

Seven, VII. 

Eight, VIII. 

Nine, • IX. 

Ten, X. 

Eleven,. . . i • . . . • XI. 

Twelve, XII. 

Thirteen, .- .XIII. 

Fourteen, XIV. 

Fifteen, XV. 

Sixteen, XVI. 

Seventeen, XVII. 

Eighteen, XVIH. 

Nineteen, • .XIX. 



Thirtyi XXX, 

Forty, XL 

Fifty L 

Sixty, • LX. 

Seventy, .•••.•.'. LXX. 

Eighty,.., LXXX. 

Ninety, XC 

One hundred, C 

Two hundred, CC. 

Three hundred, CCC. 

Four hundred, CCCC. 

Five hunted, D. 

Six hundred, DC. 

Seven hundred, DCC. 

Eight hundred, DCCC. 

Nine hundred, DCCCC. 

One thousand, M. 

Fifteen hundred, MD. 

Sixteen hundred, MDC. 

Two thousand, MM. 



Twentj, .XX. 

JSi/^hteen hnndred and twenty-eight, .^BCCC^ISyHOL 
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f 'XFXm We have a shorter method still, which if in very 
foneral use, as will appear by observiiig what follows : — 

A unit, or one, is written • • .1. 

Two, 2. . 

Three, 3. 

Four, 4. 

Fiv^, 5. 

Six, 6. 

Seven, ^ 7. 

Eight,., 8. 

Nine, 9. 

Q. What are these characters called ? ^. IVures. 

Q. By what other name are they sometimes caued ? A, The 
9 digits. 

Q. What is this method of expressing numbers called ' 
.4. The Arabic method. 

Q, Why so called ? Jl. Because the Arabs are supposed to 
hav^ invented it* 

Let me see you write doum on the slate , in figures, the nunt' 
hers one, two, three, four, five, six, seven, eight, nine. 

Q. To express ten, as we have no one character that will do 
it, what two characters do we make use of to represent this 
number ? ^. The first character, 1, and 0, or cipher ; thus, 10. 

Q. What place does the 0, or cipher, in this case take ^ 
.4. The units place. ^ 

Q. What place does the figure 1 take .' A. A new place. 

Q. What IS this new place, called ? A. The tens' place. 

Q. Write down in figures, on the slate, the number ten ; now 
take away the 1, and what will be left ? A. NotHing but 0, or 
cipher. 

Q. What is the value of this 0, or cipher, thus standing alone ? 
A. No value. 

Q. Now place the at the right of the figure 1, and what will 
it become ? A. Ten, (10.) 

Q. How many times is the figure 1 increased by the 0, or 
cipher ? A. Ten times. 

Q. What efiect, then, has a cipher in all cases when placed 
at the right of figures ^ A. It increases the value ten times. 

Q. In what proportion is this increase said to be ? A, li^jir 
fold proportion. 

^ ■»■■■■■■■■ ^— ^___.^_^.^^__^._^ — 

* Q. How wi^it oblained from the Arabs ? A. The Moors communicated 
hto tbMB Spaniards, and John uf Basingstoke, Archdeacon of Leicester, intro- 
dueed it into England ', hence its introduction into our own country. 

i^. About what time was it introduced into Bngland ? wf . About tiw mid> 
ile of the etoveot/i century. 

e Mow ^Mtemiveljr ia it now used ? A. AU owt tba d^nUMai ^i««i\au 
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As yom have probably learned by ihislime^howto^wrUe 8e>wn 
ten in figares, by the help of a cipher, and learned alio the 
value of this cipher, we will now proceed to higher numbers ; 
and to begin : let me see you, write doicn injigures^ an thesUUef 
the foUoicing mimJberSfViz. 

One ten and one unit, or eleven, .HI 

One ten and two units, or twelve, 12 

One ten and three units, or thirteen," }3 

One ten and four units, or fourteen, . • 14 

One ten and five unites or fifteen, .15 

One ten and six units, or sixteen, 16 

One ten and seven units, or seventeen, ,17 

One ten and ei^ht units, or eighteen, ............ .18 

One ten and nine units, or nineteen, .J19 

Two tens, or twenty,. 20 

Three tens, or thirty, .30 

Four tens, or ft^ty, ^^ .40 

Five tens, .or fifty, • . .50 

Six tens, or sixl^, .60 

Seven tens, .or seventy, 70 

Eight tens, or eighty, 80 

Nine lens, , .or ninety, 90 

Ten tens, , ... .or one hilndred, 100 

Q. Here we see the value of the cipher again ; for, by placing 
a cipher at the right often, it becomes one hundred, (100,) that 
is, ten tens : should we place another cipher still at the right 
of the 100, (thus, 1000,) what would it become ? ^. One thou-, 
sand, (1000). 

Q. From what you have now seen of the value of figures, 
what may 2 and 5 oe made to stand for ? .^. 25 or 52. 

Q. What is this different value called, which arises from the 
figures being placed or located differently? ^. Their local 
value. 

Q. What would be the value of the five written alone ? 
^. Simply 5. 

Q. What is the value, then, of a figure standing alone ? 
A, The simple value. 

Q. ilow many values do figures appear to have .' A. Two. 

Q. What are they ? A. Simple and local. 

Q. Now, as it takes 10 units to make one ten, or one m the 
next left hand plabe, and 10 tenp to make 100, how do figures 
appear to increase by being removed one place &rther to the 
left ? A. In atenfold proportion from right to left. 

Ton must have acquired, by this time, some considerable 

knowledge of figures: let me examine you a little ; and, in the 

Arst place, hstHXtHee you write down on the slate the^pro 8. 
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Q. What do yoa caU it ? J,^ units. > 
Write at the left of the 8 the ficrure 2, (thus, 28.) 
Q. What do you call them both, and how are they T«ad ^ 
4. B units and 2 tens read twenty-ei^ht. 
Write at the left of the 28 the %ure 8, (thus, 828.) 
Q. What do you call the three figures now, and how are they 
read ? ji. 8 units, 2 tens, and 8 hundreds, read eight hoiidred 
and twenty-eight. 
Wnte at the left of 828 the figure 1, (thus, 1828.) 
Q. What do you call the 4 figures now, and how read ? 
A. 8 units, 2 tens, 8 hundreds, and 1 thousands, read one 
thousand eight hundred and twenty-eight. 

Q. We have now been combining, or placing figures together 
till we have obtained the number 1828, representine the num- 
ber of years it is since Christ appeared on earth, to the present 
time. We might continue to put figures together in this way 
that would express higher numbers still, up to billions, &c. 
Thai you may be able to form some idea of the power of figures, 
let me tell you. tliat there is not a billion of seconds in thirty 
thousand years ; notwithstanding there are 60 seconds in every 
minute, 60 minutes in every hour, 24 hours in every day, and 
in a solar year, 365 days, 5 nours, 48 minutes, and about 48 sec- 
onds. Should we continue to go on as we began, in combining 
more figures still, it would be very inconvenient ; to avoid this 
we have a rule by which we can read almost any number of 
figures, ever so large. What is this rule called . ^. Nume- 
ration. 

Q. What is the reading, or expressinff a number by figures 
u now shown, called .' M. Notation or j^umeration. 

RULE. 

I. From the above iUustrations, how does it appear that yom 
must begin to numerate f Ji. Be^in at the right hand. 

II. At which hand would you Itegin to read f A. The left, 
in. WhaJt is the first figure at the right hand, or first placcj 

called? ^., Units. 
What is the second figure, or second place, adled f A. Tens 
What is the third place caUed f A. Hundre'ds. 
What is the fcurth place called f A. Thousands. 

IV. In reading, what value do yo»give those figures whuk 
were called units in numerating f A. Units. 

V. }Vhat value do you give tens f Ji. Tens. 

VI. What' value do you give hundreds, thousands, Ac 
A. Hundreds, thousands, &c. 

1. Repeat the Namention Table. 
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NVMERATIOHr TABJaB. 
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lOOOOOOOOOOOO, read-'One billion. 
20000000000 0, read— Two hundred thous. mill*. 
3000000000 0, rea<2— Thirty thousand millions 
400000000 0, reari— Four thousand millions. 
50000000 0, rca(2— Five hundred millions. 
6000000 0, rca<Z— Sixty millions. 
7 0, read— Seven millions. 
8 0, read— Eight hundred thousand. 
9 0, rearf— Ninety thousand. 
10 0, read — One thousand. 
2 0, read — Two hundred. 
3 0, rcarf— Thirty. 
, 4, read — Four. 

Questions on the Table. 

Here let the teacher cover over the written numbers only on 
the ri^iit of the table above, and ask the pupil the following 
cmestions, viz. What is the value of 4 »* Of 3 and one cipher^ 
Of 2 and 2 ciphers? and so on, up to tho top of the table. 

Q. What is the meaning nf annex f A. To place affer. 

^. What is the meaning o^yrefixf A. To place before. 

JW>e«. — Let the scjiolar write down m figuief , the answers to tlio following 
oaestibos on his slate at recitation. 

Q. How much does 1, wit^ 1 cipher annexed; stand for :* 
A, Ten. 

Q. Why ? A. Because the 1 is tens when I numerate. 
Numerate the 10 and see. 

Q. What does 1 with 3 ciphers stand for ? A. One thousand 
Q. Why? A. Because when I numerate by saying units, 
/ens, Aundreds, thousands^ the 1 comes thousands. 
^. TVbat does 5 with five cinVierti H\ATtfVfnit> A YwHnp- 
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dnd tywi^*^' Why ? A. BeeHMM whm i mmirmUf iks 5 
eomes hundreds of thoutands* 
Numerate and see. 

Q. What does 8 with 6 ciphers stand for ? A, 8 miOioiif. 

Q. Why ? A. In numertUmg, the 8 eomes miUians. 
Komerate and see. 

Q. How do jou read the figures 624 ? A. Six hiudrsd and 
twenty-four. 

Q. Why do you say 6 hundred ? 

q. What (^s "eZfS stand for? A. Six thousand two hun- 
dred and sevmty^ight. 

Q. How do you Imow thatjthe 6 is 6 thousand ? 

Q. How do you read the figures 56768? How do yon read 
27365? How do you read 65&12 ? 

E^cpresB in wards the foUowmg numben* 

JVMc«— The pupil may lean the yalns of eaeh wMWiniting nnmlwr 1^ aftir- 



8= Eight. 

dO«: Thirty. 
70 

SSQssaTwo hundred and UurUr-iiine. 
629 
^6005 SB3 -Five thousand and five. 
7007 

30002 ss Thirty thousand and two. 
50009 [nine. 

623iK29=ssSix hundred twenty-three thousand and twenty- 
928Q28 

6000066 aci Six millions and sixty-six. 
8000099 

75000100 =3 Seventy-five millions and one hundred. 
83000800 

Express in figures the following numbers* 

f\ 8ix|^,< — One hundred and twenty-five. 

Thr^ thousand three hundred and thirty-three. 

:* Three millions, three hundred thirty-three thousand, thiae 

f hundred and thurty-three. 
}. Thirty millions. 
^' Three hundred millions and twenty-^five. 



/ 



9B AKITHMETIC. 

Rqteat A» faUvimng Ntmeration TaHr., and the com- 
tpondmg valite of Ike figmei prejuced. 

IJ. li II 

. ggi 22* .s| 

•s'ss t=i 'S'S| 

liWIJlll llJli, 

lE^ tt.i^!: I^s l££ ISE iEE i*^ 



n VXZ. 1. You bought ui orange for 9 centi, Uld a nteloD 
(br 15 cenU ; what dicl you pay for both ? 

2 James bought n top for 6 cents, n knife fbr IS centa, and 
an inkstand for 8 centi ; how much did they all coma to f 

3. Harry and James lost smne msney ; Jamoa tost SO cents, 
and Hairj 12 ] how much did both lose .' 

4. A boy loiU out 10 cents in marbles, 8 cents in quills, and 
6 cents for a state-pencil ; how much did he lay out in all ? 

5. Yoa g^ire 40 cents, for a Practical Arithmetic, S cents for 
a ruler, 9 cents for an inkatand, and lose S cents ; how much 
money has gone from yon • 

6. A man gave his children money in the fblloennf; manner ; 
to his oldest 3 dnllars, to James 5 dollars, to Thomas dollars, 
and to his two daughters, 4 dnllars apiece ; how much did he 



8. A man bought a cart for 6 dollars, a plough for 8 dollaro, 
a pair of steers lor !) dollars, and 2 acres of land for 8 dollars ; 
how much did he lay out in all .' 

n. Flow old would you be, were your age double what il now is f 
lO If you had three times as many fingers and thumbs as 
yoa bmve BOW, how many would ;oa Da.TevDaiVi 



SlJVa'LE ADDITION. 87 

J I. How many qiuuters to an apple, or anj thing ? 

12. How many thirds to an apple, or anj thing ? 

13. If^an apple, a number, or any tiling, is divi&d into 4 equal 
ptrts, what would one of those parts be called? Ji. One quar- 
ter, or ^. 

14. In the abore, if divided into 3 equal parts, what would 
one part be called ? 

15. If an apple, or any thing, is divided into 5 equal parts, 

i what would one part be qjilled ? jS. One fiHh, or -^. 

16. What would 2 parts be called ? A. Two fifths, or f . 

17. What would 4 parts be called ? 

18. How many parts does it take to make 5 fifths } A. 5. 

19. How many parts does it take to make the whole ? A. 5. 

20. Why is \ the whole ? A. Because the whole of the ap- 
pie was divided into 5 equal parts. 

21. If j- of an apple cost 2 cents, what will a whole apple 
cost.' ' >. , 

22. If -J^ of an apple cost 1 cent, what will the whole cost ' 

AMe A, — Of tlie two foOowins tables, the first is to he added from left to 
n^, thus, 1 and 3 are 3 ; then tne next line, thus, 1 and 3 are 3, and 3 are 6 j 
Uien the next line, thus, 1 and 3 are 3, and 3 are 6, and 4 are 10 ; and thus with 
ali rbe lines. , 

The second is to be added from left to right, in the same manner. 

The learner, in reciting either, is not to look on the book } the order of tiw 
Igures being such as to render it unnecessary. 

23. WhaX %» the sum of the foUovymg mmhers ? 
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13 


ja. 3 


333S3 3333333 


JS. 


34 


133 


Ji, 6 


333333333333 


Ji. 


36 


1234 


Jl. 10 


444444444444 


Jl. 


48 


123 4 5 


Jl. 15 


55555555555 5 


Jl. 


60 


123456 


^.31 


666666666666 


Jl. 


79 


1234567 


./I. 38 


777777777777 


Jl. 


84 


12345678 


jJ.36 


888888888888 


Jl. 


96 


123456789 


Jl.45 


999999999999 


A. 


108 


12345678910 


Jl, 55 


10 10 10 10 10 10 10 10 10 10 10 10 


A. 


130 


12345678910 11 


j9. 66 


11 11 11 11 11 11 11 11 11 11 11 11 


A. 


133 


123456 78 9 10 11 13.^.78 


121212131313121313131312 


A. 


14^ 



24. If i of an apple be worth 1 cent, how much is a whole 
ipple worth ? 

25. If -^ of a vessel be worth 1000 dollars, how much is the 
vhole vessel worth .•* How much is ^ worth .^ 

26. If you give 300 dollars for -J- of a house, how much is the 
whcle house worth } How much is § worth ^ 

27. If |- of an apple cost 2 centk^ what \b tVie viYtfA^ v^^« 



I 
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SB. If i of A fkotory be wprtii 3600 dollars, what is th« whole 
worth ? 

529. lo bojf y throwing stones at an apple-free, beat off a num- 
ber of apples : says one boy, My part is -xV» and I am entitled to one 
apple ; how many apj^s is -^ then? How oiany -^fg? How 
many -^ ? How many -J-^ ? How many -j^ ? How muny 

30. 16 men canght sonnany fish, th^t they: could not count 

them > a bystander toll one man that his part was 100, just i^ 

of the whole ; how many fish would -]% be ? How many -^ ' 

How manyVV-'* How many -J^? How many ■}■§ ? How 
many fish did they catch in all ' ^ 

31 . John was bom twenty years alter James ; how old will 
James be when John is 21 ? 

32. When Joseph was 21, he matried a wii^ that was 10 
years old when he was born ; how old was the wife when Jo- 
seph married ? 

33. How many are 7 and 9 ? 47 and 9? 87 and 9.* 37 and 
9? 7amJt;.» 27 and 5. > 67 and 5.^ 8 and 7? 48 and 7? 
6b and 7? 58 and 7.^ 78 and 7 .V 8 a^d 8 .? 28 and 8.? 48 and 
8? 58and8.J> 78 and 8? 98 and 8? 9 and 9.? 39and9.' 
50 and 9.^ 79 and 9? 69 and 9.' eapdB? 36and6f r^ 
and6.^ 76and6? 96and6.^ 106ai(id6? 

JVM« Ji. — After the manner of the laiit examples, the pupil shoold be taurht to 
perform the following. Shoold he hesHate in nvy inttanee, as^ for example, in 
addineS to 88, just say to him. 8 and 8 are 16, and he will soon see that 88 and 
8 are 96, there being a 6 in both casee. By this means, if he can add any two 
numbers together, biath under 10, he may be taUgbt to add any number smaiter 
than 10 to aay number larger than 10. 

Abee B.— The following mav be added by calling each finger a figure. Q^re 
should be exercised, hut the learner give the total amount from the book, 
without making the indiyidual additions for himsetf. 

34. Add 5 twos, and 5 threes together : thus — 2 and 2 are 4 
and 2 are 6. and 2 are 8, and 2 arc 10, and 3 are 13, and 3 
are 16, and 3 are Id, and 3 are 22, and 3 are 25. 

Af^d 5 fours, 5 threes, and 5 two^ together. 

" 5 fiv*5S, 5 fours, and 5 threes " 

** 5 sixes, 5 fives, and 5 fours ^ 

** 5 sevens, 5 sixes, and 5 fives '' 

'' 5 'eights, 5 sevens, and 5 sixes " 

*' 5 nmes, 5 eights, and 5 seyess " 

•* 10 ones and 10 twos " 

*^ 10 threes and 10 twus ** 

^ 10 fours anA 10 threes ** 

'-^ J0£ye8 and 10 fours ** 



wf. 


45 


A 


60* 


Ji. 


75. 


A, 


90 


A, 


106. 


A, 


120. 


A. 


30. 


A, 


50. 


A. 


70 


A. 


^ 



SIMPLE ADDITION » 

AddlOttsaf and 10 fivea together. Ji, |10. 

» 10 sevens and 10 sizes « ^. l^a 

« lOei/rhU and lOssTens « ^.150. 

** 10 nines and 10 eighto << jf . 170. 

Q. What %9 thiM whkk you have now fteen doing eaOodf 
A Addition. 

Q. What^ thetiy may the putting together of two or more mim- 
liTSf and finding how much they make, he caUedf A. Addition. 

Q. What is the putting together , or collecting ofeeveral nuin- 
hsrst of the tame name, or denomination^ CMled f A. Simple 
Addition. 

Q. IVhat do you mean hy the same name, or denomination f 
JI. All yoands, all dollars, ail cents, or all drams, &jc. 

How moMi aie 20 and 30 1 What do you call the 50 ? A, 
Amount. 



KttU C.—R u thamgkt advisable, vtktnwer tke operatiom of tie Jlret 
JR any rule ig given, to direct the pupU, a^ter a emrefiU ettentum to the fiMf> 
tiono in the oook, to copy the twn on kie olate^ and from thie to anower the 
fuestione respecting the toork., toUhottt looking on the hook at recitation. 

Operation by Slate iilustraied, 

1: A man bought a cart for 25 dollars, a yoke of q^en for 69 
dollars, and a pkingh for 7 dollars. What did he give for the 
whole ? 



In writing this examj^le down, why 
do you place the 7 {units) under the 
9 {unit^ f why not place it under the 

6 (tens) f A. Because, if I should, the 

7 units would become 7 tens, or 70 ; 
that is, the 7 dollars would become 
70 dollars. 



OPERATION. 

Cart, 25 dollars. 

Oypd, 69 dollars. 
Plough, 7 dollars. 

Amoiiut, 101 dollars. 

How do you obtain the 1 in the Ant f AA say 7 (units) and 
9 (onits) are 16 (units), and 5 mora (mits) are 21 (units), or 2 
tens and 1 unit, writing the 1 in tlie vnits' place. 

WJiat do you do with the 2 temtf A. I carry, or add them to 
the 6 (tens), in the next higher place, where all the tens be- 
long. 

What is this adding of the 2 tens called f A Carrying one for 
every ten. 

Etow do youvroceed to get the 10 in the Ans. f A. The 2 (tens) 
to carry, and o (tens) make 8 (tens), and the 2 (tens) over the 
6 (tens) are 20 (tope). 
4 
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From these illustrations we derive the following 

1. How tUt vott write the numbers dotonf A. Units under 
units, tens under tens, &e. with a line underneath. 

n. At which hand, do you begin to addf A. The right. 
Ill If the amount of any column be 9, or less, how do you 
proceed f A. Set it down. 

IV. If it be more than 9, what do you dofA*l seVidown the 
right hand figure, and carry the left hand figure, or figures, to 
the next column. 

V. Which figure would you write dowTi, and which carry %n 
18, 10, 13, 36, 81, 94, 108, 68, 67, 125 ? 

VI. What do you do with the amount of the last column^ A, 
I set the whole of it down. 

Proof. How do you prove the operation f A. Begin at 
the top, and add the figures downward in the same manner as 
tliey were added upwards. 

What piust this amount b9 like t A. The first amount. 

More Exercises for tie Slate, 

MbU D, — ^To mve die trouble of having the pupil Eunning up continnalW to 
nil teachu' to know if his eums be right, and to prevent the learner from 
copying toe answers on Jus slate from 'the book, indirect answers will b» 

Siven through the bookj when that can conveniently be done : in other cases 
irect answars will be given. 

2. A man bought a suit of clothes for 57 dollars, a pair of 
boots for 6 dollars, and a secretary for 26 dollars. What did he 
gire for the whole f A, 93. 

3. In an orchard, 20 trees bear pears, 54 bear peaches, and 6 
bear plums. How many are there in ^e orchard ? A. 80. 

4. A man bought a barrel of fiour for 10 dollars, a barrel of 
molasses for 29 dollars, and a barrel of rum for 36 dollars. 
How much did he pay for all the articles ? A. 75. 

5. James bought at one time 89 marbles, at another time 54, 
at another 60, and at another 75. How many did he buy in 
all.^ A, 278. 

6. A uian gives 89 dollars for ^ of a chaise ; how much must 

he give for the whole at that rate } A. 267. 

7. You expend for a gold watch 165 dollars, for a chaise 225 
dollars, for a new suit of clothes 80 dollars, and give your 
father 400 dollars. How much money have you parted with 
in all ? A. 870. 

8. Jfi of a vessel be worth 2265 doUais, what is the whole 
FosseJ worth? ^. 6795 dollars. 



SIM^Lfi ADDITION ^ U 

9 What is tho whole stock which a man has in trade worth, 
tr ^ be worth 3500 pounds ? A, 14006 pounds. 

10. If one man own 4- of a bank, and his part coat 20000 
dollars, what would tlie whole be worth at that rate? 
A. 206000 dollars. 

11. Suppose my neigfhbour should borrow of me at one time 
656 dollars, at another 50 dollars, at another 3656 duUars, and 
at another 5000 dollars \ how much should I lend him in all ? 
A. 9362 dollars. 

12. A merchant owes 617 dollars to Messrs. B. &, T. C. Hop 
pin, 516 dollars to Messrs. B. & C. D;rer, 600 dollars to the Ex 
chaiure Bank, 1000 dollars to the Union Bank ; I demand how 
nmcEhe owes in the whole } A. 2733 dollars. 

13. A merchant bought at one time 600 barrels of beef,nt 
another 500 bari:el8, at another 416 barrels; how many bay 
xels did he buy in the whole ? A, 1516 barrels. 

14. James was bo^n A. D. 1800 ; what year of our Lord will 
it be, when James is 37 years of age } A. 1837. 

15. Gen. George Washington was bom A. D. 1732, and lived 
67 years ; in what year did ne die ? A, 1799. 

16. From the creation of the world to the flood was 1656 
years *, from thence to the building r^ Solomon's temple, 1336 
years ; thence to the birth ef our Saviour, 1008 years ; m 
what year of the world was the birth of Christ ? A, Anno 
Mimdi4000. 

(17.) (18.) (19.) (90.) (21.) 

DoUars^ Drams. Dimes. MiUa. Shillings. ^ 

35 313 1645 132132 466732 1^3212 

64 280 0321 245123 121212121219 

21 741 4610 521085 123412341234 

1% 240 538& 603896 23423 42 34234 

12 391 5210 789783 898768987651 



(22.) (23.) 

Eagles. Dollars. 

271135260357 1234567891234567 (3 9 

31 1070582 121 9876543219876543 20 

625515374 2 32 5544332211223344 22 

818 602115601 665544332211001133 

535126100812 776655443322110011 



* 7^ teacher wiUobaerra tiiat iho amounts of the sevetaV «>ui» «x^ QoiivNAwl 



by 3, and the guoUeata given for the answers will be foutA \tt vam.1^^ ^>! 
SS,^^henlmb^^* **^°^ ^^ ^^' ^^ '**« ""^ ^"^"^ ^® ^"'** ^'*** ^wa^^ 
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„ (24) ^ 1!&; 

rennywei^hts. Decrees. 

9876543 2 1 664210 3 459659 

98765432 13000 

9876543 852670000 

987654 895965 

98765 823245261785 

1234 12312612 

12 3 7 2 1 

12 2 1 

1 3 



30137954 32 105651a 
49865203156821342 
23001360421210050 
522431 313 002303213 
113224 11213132120 

655 

5724 

764007 

611453269181 

8521498110^1 

103591470258885222 5 

365794695 
2455404871253 
Ji.toNo 26. 68422292190020371507746 





34 5672 




8 21305 




132214 




2234 3 1 




53 043 


.9. 


to No. 17. 


.9. 


to No. 18. 


A. 


to No. 19. 


A. 


to No. 20. 


A. 


to No. 21. 


A. 


to No. 22. 


A. 


to No. 23. 


A. 


to No. 24. 


A. 


to No. 25.- 



X3 



Total amount. 205269774325927004629731 

t 

28. Add 8541, 1256, 3560, and 2456 together. A, 15813. 

29. Add 15000 dolls. 2500 dolls. 365«% doUfl. 29321 doUa. to 
eether. A. 83415 dolls. 

30. Add 11000 mills, 1100 mills, 110 miUs, and 11 nulls to- 
gether. A 12221 mills. 

31. Add 565556 ounces, 3333 ounces, 66 onnces, 4444444 
onnces, and 22222 ounces together. A, 6025620. 

32. What ia the sum of the following numheni ? viz. 
Twenty-Sve, Three hundred sixty-five, tvio \yM»aaxA «fi» 

handred and forty-five, Eighty-nine OioxiaatvA, Yo\a \yksAxiA 



SIMPLE SUBTRACTIONe . M 

eighty-fiye, Nine nuUions and nx. Ninety millions and nine 
thouBand. Jl. 99101026. 



IT ^VXXZa 1. George had 10 apples, and gaye 6 of them to 
'WiDiani ; how many did he have left ? Why ? A. Because 4 and 
6 are 10. 

2. Rufiis, haying 20 dollars, save 12 to James ; how many 
had he left? Why? 

3. A man, owing 30 dollars, paid 20 ; how many did he then 
owe? 

4. A man, haying 100 dollars, lost 50 of them ; how many 
had he left? 

5. A merchant bought a piece of cloth for 120 dollars, and 
Bold it for 140 dollars ; how much did he make by the bargain ? 

6. From 100 take 20 ; take 10 ; take 40; take 60; take 70; 
take 80; take 90; take 95;. take 85; take 75; take 5; 

take 15. .,,.,. 

7. John, haying 75 apples, gaye 20 to lus oldest brother, 20 to 
Jus yoongest, «md 20 to his Ator ; how many had he left ? 

8. Harry had 25 marbles in both pockets; he lost 9 out of 
one pocket, and 7 out of ^e other ; how many had he left? 

9- William he» %f^ pockets, both of which will hold 75 
peaches; he has^ one 15, and in the other 45; how many 
more wiU both hold ? 

10. A hofi returnhig with a basket full of oranges, containing 
100, 8214? meeting his cousin by the way, gave him 20 ; how 
masy did he carry home ? 

11. Two boys were playing at marbles ; each had 20 when 
they began ; John lost 5 ; how many did each haye then ? 
When the unfortunate boy had lost all but 2, how many 
bnd James won from John ? 

12. You bought 100 new marbles for 50 cents, and sold Peter 
10 for 15 cents ; Harry 6 for 10 cents, and Thomas 34 for 20 
cents ; how many marbles had you remaining ? and'how much 
more did you pay for them than what you sold came to ? 

13. How many quarters to an apple, or any thing? How 
iDai^ thirds? How many fifths ? How many sizms ? Seyentiis? 

14. If you had 4 jpencils, and should giye away ^, how many 
vould you haye left ? 

15. If you had 3 cents, and should give away i, how many 
would you have left ? 

16. If you had 8 pencils, and should give awv^ ^^Va'H xfiAnL^i 
would you bare lefi ^ 

4^ 
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17. How many would yon have left each time, if yon Bhonld 
V^e away |, f, f, f , | ? 

18. If you had 16 marbles, and should give away -j^. -fgi 

tV* iV' A» A» i%f Hi a J how many would you have left 
each time ? 

Q. IF%at » this whiek you have now been doing called f A. 
Subtraction. 

Q. What^ theuy is the taking of one number from another of 
the same name, or denominationf called f A. Simple Subtrac- 
tion? 

Q. What do you mean by the same toome, or denomination f 
A. When the numbers are either all dollars, or all days, or all 
■hillixiffs, or all seconds, &4i. 

Q. \n Addition, you recollect that you were required to put 
tc^ether two or more numbers, to find their amount ; now it 
■eums that we are to take one number from another to find their 
difference : Aoio, then, does Subtraction appear to differ from 
Addition t A. It is exactly the opposite of Addition. 

Q. What is the largest number called f A. The Minuend 

Q. What is the smaller number called f A. The Subtrahend. 

Q. What is that which U left after subtracting called f A. 
The Oifierence, or RemaindeT, 

Q. From the above, how mariy^paris do there appear to he in 
Subtraction, and what are theyf A. Three — Minuend, Sub- 
trafavAd, and Difference. 

OperaXien by SlcUe iUustnaed^ ^ 1 

1. A man, having 387 dollars, lost 134 dolhirs; hew many 
had he left ? 



OPERATION. 

He bad 387 dollars, the Mimiend. 
He lost 134 dollars, the SubtrcJiend* 

Had left 253 dollars, the Remainder. 



In this exam^ 
pie how do you 
obtain- the 3, 5> 
and 2, in the Re- 
mainderf A. I 
say 4 (units^ from 
7 (units) leaves 

the 3 (units) ; 3 tens from 8 (tens) leaves the 5 (tens), and 1 

(hundreds) from 3 (hundreds) leaves the 2 hundreds. 
2. A man bought a wagon for 62 dollars, and a harness for 

39 dollars ; what did the wagon cost him more than the har 

new' 
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(ttOSSATION. 

VITagon, 62 dollars. 
HaraesSy 39 dollars. 

Difierence, 23 dollars. 

P&oor, 62 dollars. 



fn this exampU we have a UttU 
difficulty in attempting to tub- 
tract as before f by saying 9 (units) 
ftom 2 (units^ ; but sitppose we 
take one ten from the o teng, the 
next upper figurcj which would 
leave o (tens), and join or add 
this 1 (ten), that is, 10 units, to the 
2 units, making 12 units; ho>w 
would you, then^ proceed to get 
the 3 ? ^. I woald saj, 9 (units) 
from 12 (miits) leaves 3 (units), ffoio, as we took 1 ten from 
the 6 tens, it is evident that we must ccdl the 6 tens 5 tens, and 
say, 3 tens from 5 tens leave 2 tens ; but suppose that, instead 
of making the upper figure 1 less, calling it o, we should make 
the lower figure one more, calling it 4, what would be the re- 
suit, and how would you proceed f A. I would ssjf 1 to cunj 
to 3 makes 4/and 4 from 6 leaves 2|the same as before. 

WKaX is this taking Ifrom 6, and adding it to 2, the upper 
figure, called f A. £>rrowing ten. 

Proof. — If 8 from 14 leaves 6,because 6 and 8 are 14, how 
would you proceed to prove the operation f A. \ add 2!) (the 
Di^rence) to 39, (the Subtrahend,) making 62, an amount like 
the Minuend — therefore right. 

From these illastrationA we derive the following 

RUIiE. 

I. How do you write the numbers down f A, The less under 
thegreater. 

£l How do you place units, iens, ^c, f A, Units under 
units, tens under tens, &c. 

III. At which hand do you begin to subtract f A. The right. 

IV. How do you subtract each figure in the lower line t A. 
From the figure above it. 

V. What do you set downf A. The Difference. 

VI. If the lower figure be greater than that above it, what 
do you do f A. Add ten to the upper figure. 

VII. What do you do thenf A, From this amount take th« 
lower figure. 

VIII. What do you set down f A. The Difference. 

IX. How many do you carry in all eases, when the lower 
figure is greater than that above it f A. One. 

Proof. — Which numbers do you add together to prove the 
operation f A. The Differt>;e and Subtrahend. 
Whu must the anunuU be Uke f A, The lAmMWodi. 
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Mare Exercises for' the Slate^ 

3. A man, havmg 98 dollars, paid away 49 ; how many h^ he ^ 
left? J?. 49 dollars. 

4. James boiight 78 marbles, and lost 29 of them ; how many 
had he left ? A. 49 marbles. 

5. A man paid 175 dollars for a gold watchi and 55 doUars for 
a horse ; how. much more did he pay ft>r the watch than for the 
horse ? Ji. 120 dollars. 

6. A man bought a chaise for 215 dollars, and to pay for it 
gave a wagon, worth 37 dollars, and the rest in money; how 
much money did he pay ? A. 178 dollars. 

7. A merchant bought apiece of cl5th, containing. 489 yards, 
and sold 365 yards; how many yards had he left.^ A, 124 
yards. 

8. If you have 20 dollars in your pocket, and owe 15 dollars, 
how many dollars wiU'you havo left pi your pocket, when your 
debts are paid ? 

9. If you have 2960 dollars* worth of stoek, and owe 150Q 
dollars, how much worth of stock will you have, after your 
debts are paid .' A. lOGO dollars. 

10. America was discovered- by Christopher Columbus in 
1492 ; how many years had elapsed atTthe tifne when hostilities 
commenced, in the revolutionary war, 1775 ? A. 283 years. 

11. Gen. Washington was bom in 1732, and died m 1799: 
how old was he .' A. 07 years. 

12. William has 15 cents ; he owes Rufus 6cents, and James 
4 ; now how many will he have left, after paying Rufus and 
James ? 

13. A merchant owes to the Exchange Bank 2365 dollars, to 
the Bank of North America 15000 dollars, and his who'le stock 
is worth no more than 42000 dollars ; how much will he have 
left, after paying both banks .'' A. 24635. 

14. If you buy 20 apples for 40 fcents, and sell W for 35 cents, 
how many apples will you have left, and how much will they 

cost you ? „ ' J „ 

15. A grocer buys 560 bushels of rye for 530 dollarsi ^d sells 
200 bushels for 400 dollars ; how niany bushels will he have 
left, and what will they cost him ? A 360>isKels, and they 
cost him 130 dollars. , ,, 

16 A wine merchant bought 3600 g^Ulons of wme ; and sold 
at one time 2400 gallons, at another 1000 gallons; how bwwJ 
gallons has he on hand .' A. 200. 

17 From 200 take 150 ; take 190. 
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jOPBKATlOIi, 



200 
150 

50 



200 
190 



50 
10 



10 60 J3ns. 



The pupil ahmdd be rtquind 
in alt rules to prove his resuUs 
// is of practical importance , 
besideSf U occasions less trou^ 
ble to the tefLcker in detecting 
misUikes. 



18. From 99 take 22 ; take 55. A. 12L 

^. ^rom 176 take 53 ; take 42. A. 252. ^ 

20 From 176 take 90 ; tak» 100. A. 162. 

21 From 1000 take 700 ; take 550. Ji. 750. 

22. From 1000 take 600; take 4Q0. A. 1000. . 

^. From 1500 take 1000 ; take 1200. A. 800. 

21. From 1500 take 900 : take 350. Jl. 3750. 
5iS.-FTom 2538 take 16^ ; take 299. A. 3153. 

26. From 2538 take 999 ; take 2000. A. 2077. 

27. From 7^^6542 take 7000 ; take 70. ' A, 15666014. 
2d; From 80G00 take 79999 ; take 78888. Ji. 1113. 

29. From 80000 take SDOO ; take 12345. A. 142655. 

30. From 900000 take 1 ; take 10. A. 179998a 

31. From 900Cl00 take 100; take 1000. A. 1798900. 

22. From 900000 take 10000 ; take 100. A. 1789900. 

33. From 1000000 take 1 ; take 10. A, 1999989. 

34. From nine milUowi take 3. A. 8999997. 

35. From nineteen millions Utke nineteen. A. 18999981. 

36. From forty millions iakopub million. A. 39000000. 



SXMPIJ8 nsm.TXPJUOATXOM'. 

* 

1. What will 3 books come to, at 20 cents apiece ' 
*VVhy ? A. Because 20 and 20' are 40, and 20 are 60, that is, 
3 times 20 are 60 

2. What will 3 bushels of apples come to at 30 cents a 
bushel ? .Wlyr ? A.. Because 30 and 30 are 60, and 30 mors 
are 90, thaJt is, 3 times 30 are 90. 

3. What will 2 cows come to, at 10 dollars a head.^ At 13 
dollars ? At 14 dollars .? At 18 dollars ? At 20 dollars ? At 
25 dollars? How many are *^ times 10, then ? 2 times 12 } 2 
limes 14 ? 2 times 18 ? 2 times 20 ? 2 times 25 ? 

4. What will 30 yards of cloth come to, at 2 cents per yard .•• 
What wiU 14 yards? 16 yards? 12 yards? 25 yards?. 30 

{ards ? 60 yards ? 80 yards ? How many are 2 times 30 ? 
4? 16? 12? 25? 30.> 60? 80? 
5 What will 3 vards of cloth come to. at 10 cent^ ner vard ■* 
* What will 4 yards? 6 yards? 12 yarns: 20 yards'? 30 
vards F 60 yards F 60 jsrds? How manv w^ "Vft \MS«A*^*. 
'/ 6^ 12? 20? 20? 60? eOi" 
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6. What will 4 oranges cost, at lO cents apiece? Whyr* 
Ji, Because 10 aiid 10 are 20, and 10 are 30, a?uf 10 more are 
40, <Aat », 4 tiine« 10 are 40. 



^ Q. ^FAot, tAen, is MttUiplication a quick way ^performing f 
A, Many additions. 

Wmt is the numiber caUedj which is to he added to itse^, 



«. 



or repeated several times f A. The Multiplicand. 

Q. What is the numbeTf which shows how many tim.es the 
vu/Uiplicand is to he repeated, called f A. The MmtipUer. 

Q. What are hoth multiplier and multiplicand sometimes 
called f A. Factors, or Terms. 

Q. What is the resuUf or number found by muUiplyingj 
caUedf A. The Product. 

When the Multiplier is 12, or less. 

Operation by SkUe iUustr€Ued. 

IT Z« 1. How much will 4 barrels of pork come to at 17 
dollars a barrel ? 



OPERATION. 

Multiplicand, 17 dollars* 
Multiplier, 4 harrels* 

iE^roduct, 6j} dollars. 



Since 4 times 7 are the same 
as 7 times 4, we see that it 
makes no difference which 
nuTnber is considered the mul' 
tiplier : why is the 4, then, 
made the mMltwlier in this 
example f A. For the sake 
of conyenience, it beine the 
smaller nmnber. How do you ffet the 8 units in the product f 
A. I say, 4 times 7 (units) are §d (units), or 2 tens and 8 units, 
writing down the 8 units, and carrying the 2 (tens) as in Ad- 
dition. 

How do you obtain the 6 {tens) f A. I say, 4 times 1 (ten) 
are 4 (tens), and 2 (tens), to carry, make 6 (tens). 

Proof. — As 3 times 17 amd 1 
time 17 evidently make 4 times 
17, how can you prove the alove 
operation f 

A. I can multiply 17 by 3, one 
less than 4, making 51 ; then add^ 
17 (the multiplicand) to 51, mi^r 
ing 68; which, being like thT 
result in the first operaticJi 



PROOF. 
17 

3 1 less than 4, the for- 
mer multiplier. 
51 
17 the multiplicand. 



66 like the result of the 
other operation, — 
therefore right. 



proves the worK to be right. 1 
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tliese remarks and illustrations we deriye th€ 

following 

fovf are the terms to he placed t A. The lew onder tlM 

r, with units under units, tens under tens, Ac. 

It •which hand do you begin to multiply f A. At th^ 

land. 

Hoto are the figures of the muUipUeand to he multiplied 

mMhvplierf A. Separately. 

How do you carry and wrUe down f A. Ab m Simple 

an. 

More Exercises for die SkUe, 

V^hat will 125 pounds of cheese cost, at 6 cents a pound ' 

cents. 

That will 420 pounds of pork come to, at 9 cents a pound ? 
cents. 

Vhat will 167 barrels of flour come to, at 9 dollars a bar- 
/S. 1503 dollars. 

^liat will be the price of 8 hogsheads of wine, at 129 dol* 
-hogshead? A. 1032 dollars. 

merchant sold 895 oranges at 11 cents apiece ; what 
f come to ? A. 9845 cents, 
nat will 236 lemons come to, at 8 cents apiece ? At 



236 
6 



236 
8 



1416 1888 

(fultiplyl90by2; by 3. 
Multiply 1211 by 5 ; by 6. 
Multiply 121Lby 7 ; by 8. 
-lultiply 65321 by 9 ; by 6. 
lultiply 65321 by 8 ; by 10. 
lultiply 123456 by 11 ; by 4. 
lultiply 123456 by 3 ; by 5. 
lultiply 345612 by 3 ; by 8. 

lultiply 345612 by 12 ; by 7. 

_ . . . ^^^^ _ . 



1888 
1416 

^04 Ans. 

A, 600. 
A. 1332L 
A, 18165. 
A. 979815. 
A. 1175778. 
A. 1&51840. 
A. 987648. 
A. 3801732 
A. 6566628. 
A. 86415047523. 
A. 135795074679. 
A. 1180600065 



lultiply 12345006780 by 3 ; by 4. 
lultiply 12345006789 by 5 ; by 6. 
lultiply 236120013 by 2 j by 3. 

□C. lyiien the Multiplier is more than 12. 

tere are 305 days in one year ; how masxy axe V\tti% \si 



'«) 



OPERATION. 

365 days. 
36 yeftrs. 



21d0 
1095 



13140 days, Arts. 
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How do you get the 2190 ? 
By multiplying 2»5 by 6, as in IT 

How do you obtain the 1095 ? 
By multiplying 365 by 3, as befo 

J^oWf as you have seen that f 
ures increase their value ten tim 
by being removed one place fartl 
towards the lefty can you tell me w 
1095 is so removed, thereby maki 
the 5 tofqXl under the multiplier 
A. Multiplying by the 3 tens, that 
10 times greater than if the 3 te 
5 must be placed in the tens' place. 



30 units, gives a product 
were 3 units ; hence the 

To explain why you add the two products togeth< 
What does multiplying 365 by 6 give f A. The number of da 
in 6 years. 

What does multiplying 365 by 3 tens 'give f A. As the 
(tens) are 30 units, multiplying by 30 will, of course, give t 
number of days in 30 years. 

Whuy then, do you add these two products together f A. ' 
get the whole number of days in 30 and 6 years, thot 
in 36 years. 

From this example we derive the following 

RUIiE. 

1. How do you write the numbers down, and multiply f 
As in IT X. 

II. Where do you write the first figure in each product f 
Directly under its multiplier. ' 

III. iSow do ypu proceed next f A. Add all the products 
gether as they stand. ^ 

More Exercises for the Slate, 

2. What will 315 bushels of rye cost, at 42 cents a bush 
A. 13230 cts. 

3. There are 63 gallons in a hogshead; how many gall 
are there in 25 hogsheads ? A. Ib'^o gallons. 

4. What will 4^ gallons of molasses cost, at 46 cents a | 
Ion? A. 19596 cts. 

5. If 363 men can do a piece of work in 137 days, how L 
will it take one man to do tho same ? A. 49731 days. 

6. What will 234 barrels of beef come to, at 15 dollars a \ 
rel ? At 13 dollars a barrel ? A. 6552 dollars. 

Z If a man receive 256 cents for one day's work, how m 
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oents will he receire at that rate for 17 days ? For 29 dayi f 
^. U776 cents. For 116 days ? For 105 days? ^. 5C576. 

8. If the stage run 9 miles an hour, how manv miles will it 
Tun at that rate m lU nours f In 19 hours ? ^. 1279 miles.- In 
25 hours ? In 36 hours P A. 549 miles. 

9. If a man save 161 dollars in a year, how much will it 
amount to in 19 years ? In 35 years ? Ji. 8694 dollars. 

10. Multiply 62123 by 13. Ji. 807599. 

11. Multiply 35432 by 14 ; by 15. Jl. 1027528. 

12. Multiply 65217 by 16 ; by 17. ^. 2152161. 

13. Multiply 207812 by 19; by 21. J9. 8312480. 

14. Multiply 207812 by 25 ; by 35. ^, 12468720. 

15. Multiply 32100421 by 65 ; by 85. Ji. 48150(0150. 

16. Multiply 32100421 by 27 ; by 33. ^. 11)26025260 

17. Write oown one thousand, multiply it by 25, add five 
thousand to the product, subtract twenty-nine thousand nin« 
hundred and ninety-nine from the amount, and see if the re- 
mainder be 1. 

T xn. When the Milltiplier is 10, 100, 1000, &c. 

How many are 10 times 5 ? J^ow, if we annex a cipher to 
the 5, thus, 50, it will produce the same effect: why is thisf 
A. Because, by annexing a cipher to 5, the 5 is removed to the 
tens' place ; hence the value is increased 10 times. 

What effect would two ciphers have, or three ciphers, S^e.f 
A. Two ciphers would remove any fiffure two places towards 
the left, and of course increase it 100 times, and so on for 
1000, &c. 

Rule. What, then, appears to be the rule? A, Annex to 
the multiplicand all the ciphers in the multiplier. 

Exercises for the Slate. 

1 . What will 36 bushels of rye cost, at 100 cents a bushel f 
A. 3600 cents. 

2. What will 100 bushels of salt cost, at 87 cents a bushel ? 
What will 1000 bushels ? What will 10000 bushels f What 
will 10 bushels ? A, 966570 cents. 

3. Multiply 8978 by 10 ; by 100 ; by 1000 ; by 10000 ; by 
100000 ; by 1000000. A. 9975545580. 

% jtTwr . When there are ciphers at the right hand 
of either or both the Factors. 

Rule. From the illustrations ffiven, liXIl., havi does it fu^ 
pee.r that we can multiply? A. Multiply without \3aft c»\^«cm 
tint, And annex them to the product. 
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Exercises far the Slate, 



(1.) 
Multiplicand, 63500 

60 



3175000 



How do you get the 3 ciphers 
in the product f A. There are 
2 at the right of the multipli- 
cand, and 1 at the right of the 
multiplier, making 3. 



2. Multiply 62123000 by 130000. A. 8075990000000. 

3. Multiply 35432000 by 256000. A. 9070592000000. 

4. Multiply 6789354270000 by 685300. 

A, 4652744481231000000. 

5. Multiply 78954398765 by 7235000. 

A, 571235075064775000. 

6. Multiply 123456789 by 123450000.^ 

A. 15240740602050000. 

7. Multiply 1234567890 by 1234560000. 

A, 1524148134278400000. 

ir XIV . When the Multiplier is a Composite 

Number. 

Hov) many are 5 times 8? 7 times 9 ? 12 times 12 ? 

What are these products^ 40, 63, 144, caXied f 4* Composite 
Numbers. 

What are the multiplying numberSj 5 and 8, 7 and 9, 12 and 
12, eaUed f A, The Component Parts. 

iVhat are the component parts of 36 ? Of 72 .? Of 100 .? 
0/27? 0/15? 0/35? 0/132? 0/144? 

Whaty then, is the product of any two namhers caUed f A 
A Composite Number. 



1. What will 14 barrels of flour cost, at 8 dollars a barrel ? ■ 
OPERATION. 



8 dollars. 

7 barrels. 

56 dollars. 

2 times 7 are 14. 



What does multiplying 8 dollars 
by 7 barrels give f A. The price 
of 7 barrels at 8 dollars a barrel, 
making 56 dollars. 

How much more will 14 barrels 
cost than 7 barrels f A. 2 times 
as much as 7, that is, 2 times 56 
- ,, J making 112 dollars. 

112 dollars, Ans. 

Rule I. How, then, would you begin to multiply f A, By 
one of the component parts first. 
II. ff^at would you multiply thi* product h% t A, By the 
other component pa,Tt, 
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More Exerck^far the Slate, 

2. What \vill 36 hundred weight of sugar cost, at 29 dollan 
hundred ? J. 1044 dollars. 

3. Multiply 3065428 by 35. A. 107389060. 

4. Multiply 4078945 by 96. Ji. 391578720. 

5. Multiply 18934 by 108. Ji. 2044872. 

6. Multiply 45673 by 144. A. 6577632. 



f i&Va 1. If you diyide 12 apples equally between two 
boys, how many will each haye ? How many times 2 in 12, 
then P Why? A. Because 2 times 6 are 12. 

2. How many oranges, at 8 cents apiece, can you bay for 
4B cents ? For 96 cents P How many times 8 in 48 P 8 in 
96? JVkyf 

3. A man bought 8 lemons for 80 cents ; how much did he 
give apiece ? How jnany times 8 in 80 ? Why, or proof f 

4. How many gallons of brandy, at 3 dollars a gallon, can be 
bpught for 36 dollars P For 60 dollars ? For 90 dollars P For 
300 dollars P Whyf 

5. Four boys found a bag containing 48 silyer dollars } how 
many will they have apiece, if it be divided equally P 

6. When oranges are 2 cents apiece, how many will 8 cents 
buy ? WiU 16 cents buy P WiU 32 cents ? WiU 36 cents ? 
Will 48 cents? WUl 100 cents? 

7. If you pay 9 cents for one pound of sugar, how many 
pounds can jrou buy for 45 cents P For 54 cents ? For lOo 
cents ? 

8. How much is one half (i) of 4? Of8? Ofl6? Of20? 
Of 24? Of 30? Of 100? Of 200? 

9. Harry had 16 apples, and gave one half {i) of them to 
Thomas ; how many aid Thomas receive ? 

10. How much is one third (h of 6? Of 24? Of 30? 
Of 36? 

11. How much is one half (i) of 8 ? One third (J) of 24 ? 
One fourth (i) of 16 ? One fifth (i) of 35 ? One sixth (i) of 
84 ? One seventh (if) of 26 ? One eighth (i). of 56 ? One 
ninth (i) of 108 P One twelfth (iV) of 144 ? 

12. How many tunes 4 in 40? 3 in 60? SinlOO? 6in 
1«00? 8 in 480? 



44 



ARITHMETIC. 



Q. What is this method offiiffj^Hg hoio many times one nvm- 
her is contained in aw^her, or of dividing a numJfer into equal 
parts f called f A. Division. 

Q. Wiiat is the method of finding Itow many times one nwn- 
her is coMained in another of only one name^ or denomiruUion, 
called. A. Simple Division. 

Q. Whal is the number given to divide by called f A. The 
Divisor. 

Q. JVhat is the number to be divided _ caUedf A, The 
Dividend. 

Q. What is the number of times that the divisor is contained 
in the dividend called f A. The Quotient. 

Q. Wha^ is that which is sometimes left after dividing, or 
after the o-peraXion is perfornudy called f A. The Remainderi 
which must always be less than the Divisor. 

Q. Of wliat name, or denomination, is the remainder f A* 
The same as the dividend. 

Q. If your dividend, for instance, he ounces, what lotU your 
remainder be f A. Ounces. 

Q. How many times 4 in 40^' and why f 

Q. From this example what does 4ivision appear to be the 
opposite off A. Multiplication. 



One to each makes 

1st time he had 
One to each-makes 

find time he had 
One to each makes 

Zd time he had 



12 oranges. 



8 left. 
4 

Tii^t, 

4 
Oleft. 



Q. James, having 12 oranges, 
was desirous of dividing them 
equally among his 4 little sis- 
ters, and, in order to do this, 
he handed them at first one 
apiece ; how many had he lefl.' 
Q. When he handed them 
another apiece, how many had 
he left ? 

Q. When he handed them 
one more apiece, how many had he left ? 

Q. From these illustrations how does it appear that a num- 
ber roav be divided into equal parts .•' A. By Subtraction. 

Q. How many times did James give to each of his sisters an 
orange apiece ? 

Q. How many times did you subtract ? A, Three times. 
Q. How many times 4 in 12 ? 

Q. By this we see that the quotient represents the number 
of subtractions : now, if the quotient were 40(K), how many timet 
would it be necessary to take the divisor from the dividend to 
perform division bv subtraction ^ _ A. 4000 times. 

Q, Whcu^ tnen^ w Dimsi a qmck way of performingl 
A, Mac/ 5ui>traction5. 
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SHORT DXVX8IOM'. 

Q. What is Short Division ? A, When 
the divisor is 12, or less. 

1. How many oranges, at 3 cents apiece, may be bought faf 
657 cents ? 

Roto do ymi obtain the 2 
(hundreds) in tke quotient f 
A. 1 be^in on the left of 
the dividend, and say, 3, 
the divisor, is contained in 
6 (hundreds) 2 ^hundreds) 
times, that is, 200 times, 
^writing the 2 (hundreds) down under the 6 (hundreds). 

HotD do you get the 1 (ten) 9 jf7. 3 in 5 (tens) 1 tmie, and 
2 (tens) left. 

What do you do with the 2 which is left 9 A. 1 join, or carry 
it as 2 tens^ that is, 20 units, to the 7 units, making 27. 
How do you proceed to get the 9, ihen9 A. 3 in 27, 9 times. 



OPERATION. 

Dividend. 
Divisor, 3)657 cents. 

Quotient, 219 oranges, Ji». 



PROOF. 

Quotient, 219 
Divisor, 3 

Dividend, 657 



How many times 6 tn 30 ? and why f 
How J then, would ydu proceed to prove 
the foregoing e^mple 9 A. J would 
multiply 219 ^he quotient) by 3 (the divi- 
sor), making 657 (the dividend) — ^there- 
fore right. 



From the illustrations now given we derive the 
following 

RULE. 

I. At which hand of the dividefid do you place the divisor 9 
A At the left. 

II. How many figures do you take first 9 A. Enough to con- 
tain the divisor once, or more. 

HI. fVfiat do you set down underneath 9 A. The quotient. 

iV. If there should be a remainder, how would you pro 
teed f A. \ join, or carry it to the next figure of the diyidend, 
IS so many tens. For example, suppose 3 remmn, and the next 
figure be 8, how would you say 9 A. \ would say, 3 (to carry) 
Uf 8, makes 38. 

y. How do you proceed if the divisor be not contaijied in the 
next figure of the dividend 9 A. Write a cipher in the quo- 
tient, and join this figure to the figure next to it) «a so mnxi^ 
tens. 

5" 



46 ARITHMETIC, 

Proof.— yf%ieA terms do ymt multiply together toproxe the 
operation f A. The divisor and quotient. 

What is to be done with the remainder, \f there' be asKi/ 1 
A Add it to this product. 

Whai must the amount be like f A. The dividend. 

More Exercises for the Slate. 

2. RuCus divided 42 oranges equally between his two little 
brothers; how joaanv had thej apiece .' A. 21. 

3. If 3 busliels ot apples cost 360 cents, how much is that a 
bushel? A. 120 cents. 

4. How manj months are there in 452 weeks, there being 4 
weeks in each month ? A. 113 months. 

5. A man, having 416 dollars, laid them all out in cider, at 4 
dollars a barrel *, how much cider did he buy ? A. 104 barrels. 

6. A man bought 6 oxen for 318 dollars *, how much did he 
pay a head ? A. 53 dollars. 

7. How much flour, at 7 dollars .a barrel, can be bought for 
, 1 512 dollars ? A. 210 barrels. ' 

8. At 8 cents apiece, how many oranges will 8896 cents buy ? 
A. 1112 oranges. 

9. At 10 dollars a barrel, how many barrels of flour may be 
bought for 1720 dollars .? A. 172 barrels. 

10. 12 men by contract are to receive 1500 dollars for a job 
of work ; how many dollars will be each man's part^ if they bt> 
divided equally among them ? A. 125 dollars. 

11. 2 men, trading in company, gained 2450 dollars; ho^- 
much was each man's part ? A. 12^ dollars. 

12. At 3 dollars a barrel, how many barrels of pork can bu 
bought for 5463 dollars .? A. 1821 bbls. , 

Jfote. — The total remainder b found by adding together what remftins aftof 
each operation. 

13. Divide 256587 by 2. A. 128293—1 re»». 

14. Divide 378.567 by 2 ; by 3, A. 315472—1 rem, 

15. Divide 2789.34 by 2; by 3. A. 232445. 

16. Divide 25{>788 by 3 ; by 4. A. 149793. 

17. Divide 256788 by 5 ; by 6. A, 94155—3 r«». 

18. Divide 65342167 by 4 ; by 5. A, 29403974—5 r^m, 

19. Divide 65342167 bj 6 ; by 7. A. 20224956—3 rem, 

20. Divide 523467898 b 4 ; by 6. A. 218111623^--6 rem. 

21. Divide 523467898 by 7 ) by 8. A. 140214615-4 rem, 

22. Divide 2653286 by 7 ; by 8. A. 710700—12 rem, 

23. Divide 2653286 by 9 ; by 10. A. 560137—11 rem. 
S4. Divide 52345 by 9 ; by 10. A. 11050—6 rem 

S5. DirJd6 52345 by "l , by 12. Ji. ^Vi»i--%v«im 
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The operatiattf tkus far, has been carried on partly tn tJU 
mndy and partly by tor king the numbers down ; but ojientimts 
the divisor will be too large to be thus performed. When^ there' 
fou^ we write the operation out at lengthy what i§ the process 
caUedf A. Long Division. 



Xiova Dnrzsioir. 

f JLVXla 1. A man, djing, led 957 dollars to be divided 
equally among his 4 sons ; what was each son's part ? 

Long Division, Short Division, 

OPERATION. OPEO^VTION. 

Dividend. Quotient 4 ) 967 

Divisor, 4 ) 957 ( 239^ -— - ^ ^ 

S 239^ Quotient. 



15 
12 

"^ 
36 



As Long and Short Di- 
vision are exactly alike ^ 
except in Short Division 
the whole operation is not 
written down^ to be^n, 
theny in Short Division, 
we should say, 4 tn 9, 2 

itimesy and 1 over. This 
we discover by saying im 
the mindy 4 times 2 are 8, and 8 from 9 leaves 1. JVbir, to 
txpress in figures this operation, we may write the numbers 
where we plecue : where, then, for the sake of convenience, 
may the 2 {times, the quotient figure) be placed 7 A. At 
the right hand of the dividend. 

We are next to say, 1 times 2 are 8 .• this 8, you know, 
must be subtracted from 9 : where would it be convenient to 
place the 8 7 A. Under the 9. 

By taking 8 from 9, we have 1 remaining, which we 
thould, in Short Division, carry or join to 6, the next figure 
f/ the dividend ; how can we do this now 7 A. By joining 
ir bringing down the 6 to the right hand of the 1, making 16. 

Kow do you get the 3 in the quotient 7 A, 1 say, 4 in 15» 
S times. 

How do you proceed next 7 A. I say, S times 4 are 12 ; 
«Dd 12 from 15 leaves 8. 

What do you do with the 3 ? A. I bring do^vti T o^ ^% 
ikndend to the right hand of tho 3, making 37. 
.^^^ do you get the 9 in (he quotient ? jfl. 1 say > 4 ^MM 
fsjv 86, sad sabtracting 86 ^m S7 leaves 1 , TeBftWlid«c. 
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It now appsars that each son has 239 dollars , and there it 1 
dollar still rtmairdng undivided : to explain the division of 
thiSf tell me hoto many quarters there are in a dollar f A , 
Four. 

JVbio, as there are 4 sons to share equally this dollar, how 

much ought each son to have 9 A, \^ or one quarter of a dollar 
apiece. 

In this expreesion) ^; we use the remainder, 1, and the divisor , 
4 : how^ tAen, mAV division be carried out mxtre exactly f A, 
By writing the aivisor under the remainder with a bne be- 
tween. 

From these remarks and illustrations we derive the 
following 

1. How do you begin to divide f A, As in 8hi^ DiTidioa 

II. How many steps are there f A. Four. 

III. What are they f A, Ist. Find how many times; 

2d. Multiply; . 

3d. Subtract; " ^ 

4th. Bring down. 

IV. Where do you write the quotient f A. At the right hand 
of the dividend. * \ 

V. In performing the operation, whenever yoji have subtraet- 
edf what must the remainder be less than f A. Than the di- 
visor. 

VI. When yen have brought down a figure, and the divisor 
is not contained in the new dividend thus formed, what is to 
be doTu f A. Place a cipher in the quotient, and bring down 
another 6gure ; after which divide as befq^. 

Proof. — How do you prove the operations f ^. As in Short 
Division. 

More Exercises for the Slate, 

2. A man wishes to divide 626 dollars equally among 5 men ; 

how many will that be apiece ? A. 125^ dollais, or 125 doUai J 
and 20 cents. 

3. There are 7 days in one week ; how many weeks are 

there in 877 days ? A. 125^ weeks. 

4. A man, having 5520 bushels of eom, wishes to put it into 
bins, each holding 16 bushels; how many bins will it take? 
A, 345 bins. 

5. Four boys had gathered 113 bushels of walnuts ; in divid 

£o^ tbem equally, how many will each have ? A. 28^ bushfffai 
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6. If & man u to travel 1201 miles in 12 montluy liow nwnj 

il that a month? .^. lOOxV niiles. 

7. If 1600 bushels of corn are to be divided equally among 
40 men, how many is that apiece ? .#. 40 bushels. 

8. 27000 dollars are to be divided equally among 30 sol- 
ders ; how many will each have ? ^. 900 dollars. 

9 The salary of the president of the United States is 25000 
dollars a year ; how much is that a day, reckoning 3(i& days to 

Ike year ? j9. 68^^ dollars. 

10. A regiment of soldiers, consiHting of 500 men, are allowed 
1000 pounds of pork per day ; how much is each man's part f 
A. 2 pounds. 

11. James says that he has a half bushel that holds 27000 
beans ; how many will that bo apiece for 9 boys, if they be di- 
vided equally } How many apiece for 27 boys ? A 40(K) 
beans. 12. For 36 boys P For 54 boys ? A. 

13. Divide 39876543 by 13. 

14. Divide 6283459 by 29. 

15. Divide 37895429 by 112. 

16. Divide 2907a by 15 ; fey 18. 

17. Divide 29070 by 19 ; by 17. A, 3240. 

18. Divide 10368 by 27 j by 36. ^.672. 

19. Divde 10368 by 54 ; by 18. - A, 76a 

20. Divide 2668 by 112 ; by 2d4. A, 36. 

21. Divide 101442075 by 4025. A, ^6203. 

T ZVZXX. When the divisor is a composite numher. 

1. Bought 120 fards of cloth for 80 dollars ; how much was 

ikat a yard f Now ^ as 2 times 10 are 20 (a composite numher) ^ 

k is plain that, if there had been Imt 10 yaras, the cost of 1 

ford would be 8 doUarSy for 10 in 80, 8 times ; but, as tkert 

. are 2 times 10 yards, it is evident thttt the cost of 1 yard toiU 

ht but one half (i) as much : how much, then, wUl it be f 

Rul.E. What, thenf appears to be the rule for dividing by a 
composite number ? A. Divide by one of its component partf 
first, and this quotient by the other. 



1250 beans. 

A. 2298U)5A 
A. 216()71. 

A. 338:K>2t43 

A, 3553. 



2. Divide 1152 dollars among 

3. Divide'2520 by 63. A. 40. 

4. Divide 5040 by 28. A. 
1%0. Uv 15. A. 336. Ey 24. 
A: 210. By 84. A. 60. By 35. 

.^144. By 72, Jl. 70 



Exercises for the Slate* 

OPERATION. 
4)1152 



6)288 
> Ans. 40 ooilars. 



4 tinus 6 
are 24. 



I 
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To divide by 10, 100, 1000, &c. 



In IT XII. it was observed, that annexing 1 cipher to any numf 
ber multiplied it by 10, 2 ciphers by 100, fyc. JVbtr, Division 
being the reverse of Multiplication^ what will be the effect, ifwB 
cut off a cipher at the right of any nuwher f A. It must de- 
crease, or divide it by 10. 

What will be the effect, if we cut off two ciphers f A, It will 
be the same as dividing by 100. 

Why does it home this effect f A. By cutting ofi one cipher 
or figure at the right, the tens take the units' place, and nun- 
dreds the tens' place, and so on. 

Rule I. What, then, is the rule for dividing by 10, 100, fyc. t 
A. Cut off as many places or figures at the right hand of the 
dividend, as there are ciphers in the divisor. 

II. What are the figures cut offf. A. The remainder 

III. WhMt are the other figures f A. The quotient. 

Exercises for the Slate, 

1. A prize, valued at 25526 dollars, is to be equally divided 
among 100 men ; what will be each man's part ? 



OPERATION. 

255|26 
255^ dollars. 



2. Divide 1786582 by 10000. A. 

178^M/\r. _ ^ 

3. Divide 87653428 by 10; by 

;b3 



100 ; by 1000 ; by 10000; by 100000; 
by 1000000. A. Remainder to each, t^> -^» "^iftfir» ^fifAfjs 
I^^W^' i W o W q- Quotients, total, 9739^7. 

IT XZ. When there are ciphers at the right hand ot 

the Divisor. 



1. Divide 4960 
dollars among 80 
men. 



OPEBATION. 

8 times 10 are 8 0)496;o 



62 dollars. 



In this example we have a divisor, 80, which is a composite 
number ; {thus, 8 times 10 are 80 ,) how, then, may we proceed to 
divide ly 10, one of the component parts ? A. By cutting off 
one place at the right hand of the dividend, as in IT XIX. 

How do you obtain the 62 .? A. By dividing the 496 by 8, afl 
usual. 

Rule I. As any number, which has a cipher or ciphers at cAe 
fig'At, can be produced by two otiier numbers^ one of which mav 
t» either 10, 100, 1000, 4^., how, then, «oul4 -you -pT0cwd.t» ^ 
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fide token there are ciphers at the right of the divisor f Ji. 
Cut thein off, and the same number of figarca from the right 
of the dividend. 

II. Hotd do you divide the remaining figures of the dimf 
dend f A. As usual. 

III. What is to be done with the figures of the dividend which 
are cut offf A. Bring them down to the right hand of the re- 
minder. 

Exercises for the SlaU* 

2. How many oxen, at 30 dollars a head, may be bought for 
38040 doUars .? A. 1268. 

3. Divide 783567 by 2100. A. ^ft^ rem. 

4. Divide 2082784895876 by 1200000. A. yf J§S#Tr rem. 

6. Divide 7942851265321 by 12500000. A. ^^Mft\) rem. 
6. Divide 18515952875 by 112000. A. nVJo ff rem. 



iRsceUaneaus Questions an the foregoing, 

Q. What is the subject which you have lidw been attending to 
called f A. Arithmetic. 

Q. From what you have seen of it, how would you define it f 
A. It teaches the various methods of computing by numbers. 

Q. What rules have you now been through? A. Notation 
or Numeration, Addition, Subtraction, Multiplication, and Di- 
vision. 

Q. How many rules dv these malce f 

Q. Wh<U are these rules sometimes called f A. The funda 
mental rules of arithmetic. 

Q. Whyf A. Because they are the foundation of all the 
other rules. 

Q. To denote the operation of these different ruleSf we have 
certain characters > what is the name cf these characters f 
A. Signs. 
^1 Q. What do two horizontal straight lines signify; t' 
'^•^OO cents = 1 dollar f A. Equal to : as, 100 cents = 1 c' ^ 
{^^^ readj 100 cents are equal to 1 dollar, ^ 

. i Q. ^Vhat does a horizontal line crossing a perpendici 
Ua you to do; thus, 6-f-10=16.? A. To add: thus, 6-f, - 
1 f^ ready 6 and 10 are 16. ^ > ' 

, Q. What else docs this sign denotB 9 .5. A remainder^ 
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Q. What does one hofizontal straight Une tell yauto dn, 
thus, 8—6=^ r Ji. To inditract : thus, 8—6=2, read. Gfrom f» 
leaves 2. 

Q, What do two lines, crossing each other in the form of the 
Roman letter X, tell you to do; thus, 6X8=48? j3. To iitMi- 
tiply : thus, 6x8=48, read, 6 times 8 are 48. 

Q. What does a horizontal line, with a dot above and below 
it, tell you to do ; thus, 8-5-2=4 ? Jl. To divide ; thus, 8-r'2=4, 
read, 2 in 8, 4 times, 

Q. By consulting Tf XVII. you will perceive that diznsion 
muybe represented in a different manner ; how is this done f 
A. ay writing the divisor under the dividend, with a Une be 

twecn them ; thus, f =2, read, 4 in 8, 2 times. 

Q. What does ^signify, then? ^ signify f ^? 4^? 

■^t^? -W^? ¥?. 

Let me see you write down on the slate the signs of Addition, 
Subtraction, MitUiplication, and Division. 



Perform the following examples on the slate, as the 

signs indicate. 

1. 87834-f-2844-65-f 32-1-100=88315, Ans!' 

2. 87C345723— 267001345=609344378, '^n*. *^ 

3. 692784578X27839421=19286721529249338, Jtns. 

4. 202S84150-i-4025=5040Qj Jins. 

5. 2600— 600=2000-f 1828=3828, ^iw. 

6. 3600— 400=32D0x4=d2800, Ans. 

7. ^^M°^^==20000, Ans. 
8* ^&^+-^/=18, Ans/ 

9. ^t^-h¥+V^4-^+¥=38, Ans. 

10. What is tha whole number of inhabitants in the world, 
there bein^, according to Hassel, in each grand division as 
follows ; — m . 

Europe, one hundred and ei^htv millions ; 
Asia, throe hundred and eighty millions ; 
Africa, ninety-nine millions ; 
America, twenty-one millions ; 
' Australasia, &c. two millions ? A. 682000000 *; 

**^ What was the number of inhabitants in the following 
®*^VEngland towns in 1820, there being in 

-Portland', 8,581; Boston, 43,298, 

'^^"^^orismouth, 7,327; Providence, 11,767; 

^alem, 12,731; New Haven, 8,327.? 

ri A. 99.031. 

A 
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152. What was the number of hihahitants in the following 
towns, there being in 



\ 



ftew Yorky 
Philadelphia, 
Baltimore 7 
Washington, 
Albany, 



^7 



123,706 ; Norfolk, 8,478 ; 

108,1 16 ; Richmond, 12,067 j 

62,738; Charleston, 24 J80 j 

13,247 ; Savannah, 7>23 ; 

12,630 ; New Orleana, 27,17b ? 

A. 400,461. 
13. How many more inhabitants were there in New York 
than Philadelphia ? Philadelphia than Baltimore ? Baltimore 
-L than Boston? Boston than New Orieans P New Olreans than 
I Charleston ? Charleston than Albany ? Albany than Provi- 
I dence P Providence than New Haven? j9. Total, 115,:i79. 
I 14. At 73 cents a bushel, what will 42 bushels of salt cost? 
t What will 800 bushels ? Ji. 61466 cents. 15. What will 2970 
^ bushels ? What 8900 bushels ? A. 866510 cents. 
_ 16. James had 37 cents, William 10 times as many as James, 
Rufus 15 tiroes as many as William, Thomas 26 times as many 
as Ru^is, Harry 45 times as maiiy as Thomas, and Stephen 
24 times as many as Harry ; how many did they all have P 
^Jl. 162487757. ' 

I 17. There are 60 minutes in one hour ; how many hours are 
fthere in 120 minutes ? In 4800 minutes ? j^. 82 hours. 18. In 
" 172800 minutes P In 1036800 minutes ? A. 20160 hours. 



FxsDERAZi Moinnr. 



Repeat the 



TABI.E. 



10 Mills make 1 Cent, marked c. 

10 Cents . . * 1 Dime . . . . d. 

10 Dimes . 1 Dollar . . .$ 

10 Dollars 1 Eagle . . . E. 

I. At lO^feills a >ard, how many cents will 4 yards of cloth 
«t? Will 6 yards? Will 8? 

cents? 3 cents? 4 -cents? 6 



[eost ? Will 6 yard 

2. How many mills are 2 
Gents ? 8 cents ? 12 cents ? 

3. How many cents are 2 dimes ? 5 dimes ? 
dimes ? 11 dimes .•• 

.4. How man*' dimes are 2 dollars ? o doWara ' 
lOdaJJnrsi' IS dolUra ? 
6 



6 dimes ? 7 
7 ^o\^%\ 
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Q. WhtU does one hotizontaZ straight line tell yauto dn , 
thus, 8— 6=a« r Ji. To iraJbtract ; thus, 8—6=2, read, Gfrom 8 
leaves 2. 

Q, What do two lines, crossing each other in thefoi-m of the 
Roman letter X, tell you to do; thus, 6X8=48? Ji, To 'uuUr 
tiply : thus, 6X8=4^ read, 6 times 8 are 48. 

Q. What does a horizontal line, with a dot above and below 
it, tell you to do ; thus, 8^2=4 ? A. To divide ; thus, 8-^2=4, 
read, 2 in 8, 4 times. 

Q. By consulting Tf XVII. you will perceive that division 
muyhe represented in a different manner ; how is this done f 
A. oy writing the divisor under the dividend, with a line be 

tween them ; thus, f=2, read, 4 in 8, 2 times. 

q. What does ^signify, then? ^ signify f ^? 4^? 

Let me see you' write down on the slate the signs of Addition, 
Subtraction, Multiplication, and Division. 



^v 



Perform the following examples on the slate, as the 

signs indicate. 

1. 878344-2844-65+32-1-100=88315, jtf'n*.' 

2. 876345723— 267001345=609344378, :4n*. ** 

3. 692784578x27839421=19286721529249338, jUjw. 

4. 202884150^-4025=5040(Jj\4ii5. 

5. 2600— 600=2000-f 182&=3828, Ans. 

6. 3600—400=3200x4=12800, Ans. 

7. ^^Mft2ii=20000, ^715. 
a J^^-|-^^=18, Ans/ 

9. ■^f^+¥-f¥+-¥-4-¥=S8, Ans. 

10. What is the whole number of inhabitants in the world, 
there bein^, according to Hassel, in each grand division as 
follows ; — ^m 

Europe, one hundred and eiorhtv millions ; 

Asia, three hundred and eighty millions ; 

Africa, ninety-nine millions ; 

America, twenty-one millions ; 
• Australasia, «&c. two millions .' A. 682000000 V 

^*\ What was the number of inhabitants in the following 
^'^^V England towns in 1820, there being in 

-^orUand; 8,581; Boston, 43,298, 

^2^ortsmouth, 7,327; Providence, 11,767; 

^alem, 12,731; New Haven, 8,327.? 

ff' A. 9fim\. 



y 
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152. What was the number of inhabitants in the following 
towns, there being in 

ftew york, 123,706 ; Norfolk, 8,478 ; 

Philadelphia, 108,116; Richmond, 12,067; 

Baltimore, 62,738; Charleston, 24 J80 ; 

Washington, 13,247; Savannah, 7^3; 

Albany, 12,630; New Orleans, 27,176? 

A, 400,461. 

13. How many more inhabitants were there in New York 
than Philadelphia .'' Philadelphia than Baltimore .' Baltimore 
than Boston^ Boston than New Orleans .' New Olreans than 
Charleston } Charleston than Albany P Albany than Provi- 
dence ? Providence than New Haven.' A. Total, 115,:i79. 

14. At 73 cents a bushel, what will 42 bushels of salt cost.' 
What wiU 800 bushels ? A. 61466 cents. 15. What will 297p 
bushels ? What 8900 bushels ? A. 866510 cents. 

16. James had 37 cents, William 10 times as many as James, 
Rufus 15 times as many as William, Thomas 26 times as many 
as RuOis, Harry 45 times as many as Thomas, and Stephen 
24 times as many as Harry ; how many did they all have .' 
A. 162487757. 

17. There are 60 minutes in one hour ; how many hours are 
there in 120 minutes "i In 4800 minutes "iA. 82 hours. 18. In 
172800 minutes .' In 1036800 minutes } A. 20160 hours. 



FZSDERAZ. Moinnr. 

Repeat the 

TABI.E. 

10 Mills make 1 Cent, marked c. 

10 Cents . . * 1 Dime . . . . d. 

10 Dimes . 1 Dollar ... $ 

10 Dollars 1 Eagle . . . E. 

1. At lO^feills a >ard, how many cents will 4 yards of cloth 
eost? Will 6 yards.? Will 8.? 

2. How many mills are 2 cents.? 3 cents.? 4^ent9? 6 
cents .? 8 cents ? 12 cents ? 

3. How many cents are 2 dimes ? 5 dimes .? 6 dimes .? 7 
dimes ? 11 dimes .•• 

.4. How man*' dimes are 2 dollars? odoWaxa^ T i\o\L«x«k\ 
yOdoJlsrsF l2ciolUra? 
6 
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Q. What is tkU method ofjiltf^ng how many times one n«if»- 
her is contained in another , or of divitUng a number into eguol 
partSf called? A. Division. 

Q. WluU is the method of finding liow many times one numr 
her is contained in another of only one name, or denomination, 
called. A. Simple Division. 

Q. What is the number given to divide by called f A. The 
Divisor. 

Q. JVhat is the number to be divided caUedf A. The 
Dividend. 

Q. JVhat is the number of times that the divisor is contained 
in the dividend called f A. The Quotient. 

Q. JVha^ is that which is sometimes left after dividing^ or 
after the operation is performed^ called f A. The Remainder, 
which must always be less than the Divisor. 

Q. Of what name, or denomination, is the remainder f A, 
The same as the dividend. 

' Q. If your dividend^ for instance^ be ounces, what wiU yovur 
remainder be ? A. Ounces. 

Q. How many times 4 in 40J* and why f 

Q. From this example what does 4i^ision appear to he tht 
opposite off A. Multiplication. 



One to each makes 

1st time he had 
One to each-makes 

2nd time he had 
One to each makes 

Zd time he had 



Q. James, having 12 oranges, 
was desirous of dividing them, 
equally among his 4 little sis- 
ters, and, in order to do this, 
he handed them at first ons 
apiece ; how many had he left.' 

Q. When he handed them 
another apiece, how many had 
he left ? 

Q. When he handed them 
apiece, how many had he left .' 



12 oranges. 

8 left, 
4 

4 left. 
4 

Oleft. 



one more 

Q. From these illustrations how does it appear that a num- 
ber mav be divided into equal parts .'' A. By Subtraction. 

Q. How many times did James give to each of his sisters aa 
orange apiece ? 

Q. How many times did jrou subtract ? A. Three times. 

Q. How many times 4 in 12 .'^ 

Q. By this we see that th« quotient represents the number 
of subtractions : now, if the quotient were 4(MK), how many times 
would it be necessary to take the divisor from the dividend to 
perform division bv subtraction ' A. 4000 times. 

Q, What^ tnen, w Dimsi a qmck way of perfanmng,? 
ji, Mauf subtractions. 



h 
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SHORT Dxvxnoir. 

ir TCSrXm Q. What is Short Ditision ? A, When 
the divisor is 12, or less. 

1. How many oranges, at 3 cents apiece, may be bought far 
657 cents? 

nppii ATmw ^^^ ^ y^ obtain the 2 

OPERATION. {hvLadre6t)inthe quotient f 

Dividend. A. I be^in on the left of 

Divisor, 3)667 cents. the dividend, and say, 3, 

. . the divisor, is contained in 

Quotieflt, 219 oranges, Ans. 6 (hundreds) 2 ^hundreds) 

times, that is, 200 times, 
-writing the 2 (hmidreds) down mider the 6 (hundreds). 

HotD do you get the 1 {ten) f .^. 3 in 5 (tens) 1 time, and 
2 (tens) left. 

What do you do with the 2 which is left f A. 1 join, or carry 
it as 2 tens,, that is, 20 units, to the 7 units, making 27. 

How do you proceed to get the 9, then f .^. 3 in 27, 9 times. 

How many timea 6 in 30 .^ and why f 
How, then, would you proceed to prove 
the foregoing e^mple f A. \ would 
multiply 219 (the quotient) by 3 (the divi- 
sor), making 657 (the dividend) — ^there- 
fore right. 



PROOF. 

Quotient, 219 
Divisor, 3 



Dividend, 667 

From the illustrations now given we derive the 
following 

RULE. 

I. At which hand of the dividend do you place the divisor t 
A At the left. 

II. How Tnany figures do you take first f A. Enough to con- 
tain the divisor once, or more. 

III. What do you set doton underneath f A. The quotient. 
iV. If there should he a remainder, how would you pro 

eeed f A. 1 join, or carry it to the next figure of the dividend, 
as so many tens. For example, suppose 3 rcTnain, and the next 
figure be o, how would you sayf A. I would say, 3 (to carry) 
to 8, makes 38. 

V. How do you proceed if the divisor be not contained in the 
next figure of the dividend f A, Write a cipher in the quo« 
tient, and join this figure to the figure next to il^^a t^^TCASc^ 
tons. 

5" 
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4. Bought a cap for $7^, a coat for $12,18, a pair of silk 
stockings for $1,^, and a cane for $2,87 ; what was the coat 
of the whole? A. $24,17. ' 

5. If 1 give ten dollars one cent for a cart, fifly dollars for a 
yoke of cattle, seven dollars twenty cents for a plough, sixty- 
nvu dollars for a horse, tliirty-seven dollars fifty cents for some 
hay, how mach will all these come to ^ A. $lo9,71. 

U. If} of an orange be worth 2 cents, how much is | worth.' 
How much is a whole orange worth ? 

7. If } of a vessel be worth $25000,50, what is the whole ves- 
sel worth .? A. $75001,50. 

>. If ^ of a vessel be worth $3700,12, what is a whole veiriel 
worth .> A. $14800,48. 

9. If i of a vessel be worth $10000,50, what itf f worth .? 
f ? t ? I ? and what partisf .? ^. | = $20001, f == 30001,50, 
1= $40002; ^ = $50002,50, or tht whole. 

10. If iV of the stock in a bank be worth $2356,56, what i» 

ft- worth? (471312)*-^ worth? (942624) A. $14139,36. 

11. Bought a quart of brandy for 62^ cents, a oUarter of 
flour for 1 dollar 37^ cents, a pound of sugar for 12j| cents, 3 

rirds of cotton cloth for 75 cents, 1 vest pattern for 871^ cents^ 
liozen of buttons for 8 cents, and 2 cotton balls for 6 cents ; 
how much did the whole amount to ? A. $8,89. 



SUBTRACTXOK OF FXUDXSXlAZi WOlrBV. 

IT ZZZV. 1. If you buy a top for 20 c»nts, 12 marbles for 
20 cents, 6 oranges for 10 cents, and sell them for o dmies, 
shiU you make or lose by trading ? 

'i. Your father gave you 15 mills, 4 mills, 1 mill, 2 dimes, 
28 cents ; and said, that if you would teU him how much more 
it would take to make a dollar, he would give you as much 
more ; how much did it take ? ' 

3. You bought a yard of ribbon for 24 cents, gave i to yoOT 
sifter, and sold the rest at 10 cents for aqu«tl|fr of a yard ; did 
you make, or lose ? and how much ? 

♦ In order t.o remedy the inconvenience arising from inspecting many opera- 
tions, and at the same timp to secure the object of giving the amount of wveral 
reiults, the result of eacli operation will bo stated in figUies, included,in a pa- 
renthesis, and annexed to each question, without assigning any value to the 
figures, leaving this particular entirely to the judgment of the pupil. The pu- 
pil should, notwithstanding, be required to pro\c each operation, and assign to 
ewh panicu]&r renult its true value, the latter of which, however, m -most, 
^m/'M, Iw must aecessarily do, to obtain t-he atvaNvet, aa \\ 'tt\,V» «xoouxit. of all 
tbemtepaTato results, with the value assigned \o eac\x. 
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4. If 3 doUan buy one yard of clothi what if | of a yafd 
irojth? 

5. A, B, find C, buy a chaise for 90 dollars ; A pays | of it, 
how maay dollars do B and C pay ' 

I. Sew do you itriU the numbers downf Ji, AMm Addition 
of Federal Money. 

II. How do you euhtractf Ji, Aein Simple Subtraction. 
in. How do you place the ^aratrix f A, A3 in Addition 

of Federal Money. 

Exerciser far the Slate, 

1. A map owed f36^, and paid $27,696 ; how much did 
he than^we ? 

OPERATION. 

$36,465 
$27,696 

$ .8,769, A = 8 doUars 76 cents 9 tmUs, 

2. Tou borrow $536,15, and pay $236,18; how mucn re- 
naizu unpaid? A. $21>9,97. 

3. A merchant bought a quantity of coffee for $526,50, 
vhich he afterwards sold for $o26,25o ; how much did he make 
by the sale ? A. $99,755. 

4. My travelling expenses on a journey were as follows, viz. ; 
stage fare, eighteen dollars ; board, nine dollars fifly cents ; 
carrying trunk at different times, seventy-five cents *, private 
conveyance at one time, six dollars thirty-seven and a half 
cents ; and at another, seven dollars ; how much had I left, on 
my return home, of two 50 dollar bills, which I took with me ? 
A. $58,37i^. 

5. From two dollars take twenty cents. A. $1)60. 

6. From five dollars take one mill. A. ^4,999. 

7. From one dime take 1 cent. A. ^,09. 

8. How much must you add to three dollars twelve and a 
lialf cents, to make four dollars ? A. $,87^. 

9. Subtract 37^ cents from 50 dollars. A. $49,62^. 

10. From 4 dollars take 3 dollars 99 cents and 9 mills. 
A $0,001. .T 

11. Suppose I owe the following sums ; to Y. $60, 1 cent ; 
to G, $356, 7 cents ; to P, $23,50 j to D, $700 ; and my whole 
stock is worth no more than $1000 ; am I in debt moi^ thwa. 1 
Mm worth ? and how much ? A, $139,58 more than 1 am 

tKfftA 
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WEOXiTIFUEOATIOK OF FZSDSRAXi 



V JJLV. 1. What will 20 Tords of cloth come to, at ijfl per 
yard ? At $4 ? At $6? At f 10 ? 

2. What will 10 yards of tape come to in cents, at 3 mills a 
jv^f At 8 milk? Ai^ cents? At 9 cents? At 15 cents? At 
IScenU? 

3. How manj 9 pencee are there in a dollar? How many 
4^ pences? 

4. At 4^ pence a yard, whfit will 2 yards of ribbon come to 
iiV cents? What will 3 yards? 4 yds.? 8yds.? 12yds.? 16 
yds ? 20 yds. ? 24 yds. ? 32 yds. ? 48 j>^.? 56 yds. ? 64 yds ? 

5. What will 2 oranges come to in ^nts, at 2 dimes per 
orange? WhatwiU3? 5? 6? 7? 9? 12? li? 

Q. What is Otis, which you have now been doing, tolled f 
A, Multiplication of Federal Money. 

BULB. 

I. How is the multiplicand to be written down ? A. As ia 
Addition of Federal Money. 

II. How do you multiply ? 4. As in the simple rules. 

III. How many places do you retain in the product for cents 
and mills ? A. As many as are in the multiphcand. 

Exerdaesfor the Slate, 

1. At 25 dollars 6 cents 5 mills a month, what wUl 6 months* 
labour cost ? 

OPERATION. 

$ 25,065 ^ i 

6 










u. u. TV uai will oo pair cobi r y^ivxao) it*v j/iur 
750) 183 pair cost ? (41175) 165 pair cost ? (37125) 
,75. 6. What wiU 250 piar cost ? (56250) 800 pair 
(180000) A. $2362,50 
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7. If your tffcrelliiig expenfles for one day are 48 e. 6 mill^ 
how much will the travelling expenses for one year, or 365 
^ys, amount to at that rate ? j^. $177,025. 8. How much will 
tlie traTelling expenses for 2 years ? (354050) For 3 years ' 

E'5) For 5 years ? (8&5ia5) For 6 years ? (1062150) A, 
,40. 9. For 7 years ? (1239175) For 9 years ? (159fe25) 
I years ? (1770250) Ji. $4602,65. 
10. What will 2 hogsheads of wine come to, at $32,50 for 
one hogshead ? A. $65. 11. What wiU 3 hogsheads come to ? 
(9750) What will 12 ? (39000) What will 15 ? (48750) A. $976. 
12. What win 25 hogsheads come to P (81250) What wiU 35 
hogsheads } (113750) 150 hogsheads >. (487500) A. $6825. 

13. If x^ of a bank be worth $365,155, what is y^ 

worth? A., $730,31. 14. What is -^hs worth.? (1095465) 

■^ worth .? (1825775) -^ worth > (2190930) A. $5112,17. 

16. What is -^ worth ? (2921240) i^ worth ? (4381860) 

^ worth ? (547r325) A. $12780,425. 16. What is -^ 

worth.? (5842480) -^ worth.? (7303i00) -^ worth? 

(9138875) A. $22274,455. 17. What is -^ worth ? 

(10954650) -Afe worth? (12780425) -^0% worth? (14606200) 

A $38341,275. 18. What is ^ worth * (16431975) i^T 

worth ? (18257750) i^ worth ? (20083525) .4. $54773,25. 

19. What is -^ worth ? (21909300) -^ worth ? (23735075) 

ih worth ? (24465385) A. $70109,76. 20. What is ^ 

worth ? (27386625) -^ worth ? (28847245) ^ worth ? 

(32863950) iM worth? (36515500) A, $125613,32. 



• 



m v is ioar of fxsdbrai^ naomnr. 



tr JLXVl* 1. You give 12 cents and 5 mills for 2 sticks of 
twist ; how much is that for one stick ? 

2. If you give 2 dimes and 5 cents for 2 slates, how much 
are the slates apiece ? 

3. If 28 pounds of tea cost 28 dollars, what will 1 pound 
cost ? What will 8 pounds ? 5 poimds ? 22 pounds ? 

4. If 20 cwt. of hay cost $40, what will 1 cwt. cost ? What 
will 7 cwt. cost ? 11 cwt. I 15 cwt. ? 1 cwt., or 4 qrs. ? 
8 qrs. ? 1 qr., <« 28 pounds ? 14 ^oonds ? 7 jpounds ? 3i 
poonds 
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1. If 12 yajda of cloth cost $175,50, what will 1 yard coat ? 
OPERATION. How do youperform 



this^example f A.l^ 
▼ide as in whole num- 
bers. 

Where do the 5 nUUg 



12 ) 176,60,0 

$ cts. m. 

Ana. 14 62 6 miZ29=14, 62, 6. 

come from f A. In dividing the cents, there is a remainder, 
which, by annezinff a cipher, makes 60 mills, in which 12 is 
contained 5 times, tnat is, 5 mills. 

From this example we derive the following 

1. Hoto do you divide f A. Aahn Simple Division. 

II. WluU vnllthe quotient he? A. The answer, in the low 
est denomination of the dividend, which may then be brought 
into dollars. 

M&re Exercises far the Slaie. 

2. If you divide $35001,50 equally among 125 sailors, how 
, many dollars will each have ? A, $280,012. 

3. If a bank be worth $30515,50, what is y^ of it worth ? 
A. $305,155. 

4. If a vessel and cargo are valued at $20000, what is ^^ 
woFth? A, $714,285-f. 

5. l6 men draw $2050,65 in a lottery ; how much is eacl 
man's part, if it be equally divided among them ? A 
$128,165-f. 

6. If a man*8 salary be $3650,40 a year, what is that a day 
A 10 dollars, 1 mill-f. * 

7. Bought 36 lb. of sugar for $10,50 ; what is that a pound ? 
A, $,291=29 cents, 1 mm+. 

8. If you buy 383 vards of broadcloth for $5036,50, what is 
that a yard ? A. $13,15-|- 

9. If a man's wages be $365,40 a year, or 52 weeks, what is 
that a week ? ^^17,026+. 10. I>i^^« 1^000,60 equally 
among 2 men. (50050) Among 3 men. (333533) Among 4 
men. (25015) Among 6. (166766) Among 8 (1250t5) 
^. 1375,824+. -11. Among 10. (10006) Among 15. (66706) 
Among 18. (55588) Among 25. (40024) ^. $262,378-|-. ll 
Amonl 28. (35735) Among 35. (28588) Amonff40. (25015) 
Among 45. (22235) Among 60. (16676) A, $128,2494-. 13. 
Among 70. (14294) Among 85. (11771) Amone95. (10532) 
AmonS 100. (10006) Among 150. (667) A. $53273+. 14. 
Amor^ 200. (5003) Among 240. (4169) Among 360. (2779) 
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Among 400. C^l) Among 550. (1819) A. $16,2714-. 16 



Among 17. (58858) Among 19. (52663) Among 89. (11343) 
Among 98. (1021) Among 199. (50^) A. 138 doUan, 1 
mill-)-' 

To nwhiply by J, i, f , 6^, 8fc. 

y XJLVU. . 1. How much is j^ of 10? ^«fl8? iofl6^ 
iof20? 

RUI^E. 

1. To multiply 4 by 2, we take 4, 2 times ; to multiply 1>^ 1, 
we take 4, 1 tmie ; and to multiply 4 by <|, we take 4, ^ a time, 
that is, the half of 4, and to get this, it is plain that we must 
divide 4 by 2. From these remarks tohat appears to be the rule, 

<or multiplying by ^, -j-, -J-, 4^. f A. Divide the multiplicand 
ly the figure below the line. 

2. How much is i of 20? fof20? iofl2? fofl2? | 
of 12? 

II. In thtee examples we divide by 5 to get -| of 20: then it 

IS plain, that ^ is 2 times as much as -J-, that is, we multiply ^ 
of 20, which is 4, by 2, making 8 : but we might multiply 20 by 
the 2 first, and divide bv the d afterwards ; thus,2x20==40-7-5, 
8 times, the same result as before : howj then, does it appear 

that we can proceed to multiply by iy if -^t ^^-^ ^' Divide 
the multiplicand.^^ the figure below the line, and multiply 
this quotient by the figure above the line ; or multiply first, 
and then divide. 

Exercises f&r the Slate. 

1. What will 2f yards of cloth cost at 28 cents a yard? 
OFESATION. Or, 

28 . 7)28 28 . 

^ "4=+ of 28. 

56 5 "i ) 140 

20 • 

_ 20=sf of 28. 20 

$,76 Ans, ^ 

Bow do you multiply by the 2, in 2f ? A. As usual ? 

How do you proceed next f A. 1 get ^ of 28, making 4 
tAen multiply the 4 by 5, making 20. 
^^55tfr da you do udtk the 20 ? JJ. I adfli Vt V>^^TMiS&a3l'^ 
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m . 

More Exercises for the Slate, 

2. At 80 cents a bushel, what will 19iV bushels of oals cost ? 
a. $6,72. 

3. Tell me how manj yards 50 rods are, or multiply 50 
by 5^. ^. 275. 

4. What will 22 -ft- ymrds of cloth come to, at $11 a yard ? 

(245) What will 22^ ? (246) Whkt will 2^ ? (260) 3^ ? 

(42) 31 H? (351) 99A? (1095) Ji. ^39. 5. WhatwiU23 

yards come to at $12 a yard ? <33) What will 5^ ? (66) 6f ? 

(80) 8A? (105) lOi? (122) 15|> (18C) 25|? (306) 
Ji. $898. 

6u If a man's salary be $1200 a year, what will 2-^ years 

come to ? (2420) What wiU 3^ ? (3630) 5^ ? (6040) 

84 J4? (10710) 12|M? (15598) Ji. $38398. 

When the price is an Aliquot part of a foliar, or, 

^ Practice. 

IT JUL V ill. I. At 50 cents a bushel, what will 2 bushelr 
of apples cost ? What will 4 bushels ? How much is ^ of 4 • 
How much is ^ of 8 ? What will 8 bushels cost, then ? How 
much is i of 12 ? How much will 12 bushels cost, then ? 
How much is ^ of 40 ? What will 40 bushels cost, then ' 
How much is i of 100 ? What will 100 bushels cost, then ? 

2. At 25 cents a peck, what will 2 pecks of salt cost ? Will 
4 pecks vcost ? Will 8 pecks cost ? How much is i of 8 ? 
How much is ^ of 16? Will 16 pecks cost, then? How 
much is ^ of 20 ? Will 20 pecks cost, then ? How much is i 
of 400 ? Will 400 pecks cost, then ? 

3. What will 2 oranges cost, at 12^ cents apiece ? Will 4 
oranges ? Will 8 oranges ? Will 16 oranges ? How much is ^ of 
16 ? How much is ^ of 24 ? What will 24 oranges cost, then ? 
How much is J of 80 ?>'Will 80 oranges cost, then ? 

4. At 6^ cents a pixit, what will 2 pints of ale cost ? What 

will 4 pints cost ? 8 pints ? 16 pints ? How much is -^ of 
16 ? How much is t^ of 32 ? Will 32 pints cost, then ? 

Q. What part of a dollar is 50 cents f A. i Why f A. 
Because 2 times 50 are 100 c. = $1. 

Q. Whjo* fan of a dollar is 25 cents f A. i- Why t A 
Because 4 times 2d c. are 100 c. ae $1. 

Q. WkiUar9 these even 'parts eaUtd f A. AUqjxot ?txt«. 
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Q. JFhen, then, one number is eontamed m dtnotkir tgomsibi 
% 3, ^iJr^' rime#, what is it cdUed f A. An Aliquot Part. 
^. WiuO, is tKs method of jmimg the cost of artieUSf hf 

oktng ahquot pmrts, usually coiled f A Practice. 
Repeat the Table of the aliquot parts of q, aoSar. 




T 



I. From the illustrations now given^ what appears to he a 
concise rule for calculating the cost of^ articles, when the price 
is an aliquot part of a douar f A. Divide the number or ffal- 
Jons, yanls, ice. by the number of aliquot parts which it iSjLW 
dfthe price to maiEe a dollar. 

II. What win the quotient he f A. The answer, in dollars 
Q. For example, what would you divide hy when the price is 

^ cents f 33( ccTitsf 25 cents f 20 cents f 16} cents f 
\2i cents f 10 cents f &i cents f 5 cents f 

Exercises for the Slate, 
1. What will 360010 yards of cloth cost, at 12j| cents a yard ? 

OPERATION. 
8)360010,00 



$ 45001,25, Ans. 



How do you get the divisor, 8? 
A, 12^ cents = ^ of a dollar. 

How do you obtain the 25 cents in 
the answer ? A, 1 annes 2 ciphers 
for cents, and continue dividing. 

2. What cost 2640 bushels of rye, at 50 cents a bushel ? A, 
91320. 

3. At 25 cents a bushel, what will 4680 bushels of potatoes 
ooBt ? (1170) Will 3600 bushels cost ? (900) WiU 4200 bushels 
cost ? (1050) A. $3120. 

4. At ei coats, or j^ of a dollar, what ViSL WSi l^x^ 'sR. 
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tapeWMt? (400) Will 9Q0OO yards ? (2000) WUn28000yax«b' 
(€000}. A. ^10400. 

5. What will 2700 yards of ribbon cost at 12J^ cents a yard * 
/33750) WiU 5400 yards ? (675) WUl 1080 yards? (135) A 
^114730. 

6. What will 42124 oranges cost at 5 cents, or 3^) of a dol- 
lar apiece ? A. $2106^. 

7. What' will be the cost of 1200 yards of cloth, at 50 cents a 
yard ' (600) At 33^ cents a yard ? (400) At 25 cents a yard ' 
(300) At 20 cents a yard ? (240) At 1^ cents a yard ? (150) 
At 6| cents a yard ? (75) A, ^11765. 

8. At 16| cents a pint, what will 2700 pints of brandy cost ? 
(450) At 10 cents a pint, what will 540u pints cost ? (540) 

A, pm, 

9. What will 36002 bushels of salt cost, at $l,12j|| or ^1 \ 
of a dollar, a bushel .'' At $2,25 a bushel ? 

OPERATIONS. 
8 ) $36009»c<Mit at $1 a bushel. 4)36002 
4500,25aco8t at $,1^ a bush. 2 

$40502,25 Am, 72004==cost at $2. 

9000,50=cost at !£Se. 

Ans, $81004,50s=co8t at $2^ 

10. What will 3700 acres of land cost, at $12,25 ($124) an 
acre? (45325) What will 3700 acres, at $15,50 ($15i^) an acre r 
(57350) A. $1026,75. 

11. What will 27000 yards of broadcloth cost, at $3,50 ($3^) 
a yard? (94500) At $2,33^ ($2^) a yard ? (63000) At $1,124 

($1J) a yard ? (30375) At $4,06^ ($4t^) a yard ? (10968750) 

At $1,05 ($laV) a yard ? (28350) A. $325912,50+. 



Qt«e9<um9, tfi0o/mn^ the Principles of the foregoing 

Rules, 

1 A man bought a farm for thirt^-siz hundred dollars, and 
stock for the same to the amount of seven hundred and twenty 
dollars ; what did both cost ?. and how much did one cost mora 
than &e other ? A. Boik, $1320 ; the farm^ $2880 th$ most, 

% What is the amount of the following numbers, viz., ten, 
thirty, one million, twenty-six thousand, one hundred and one i 
A. 1026141. 

3. Jfthe minuend be 26002, and the subttahead 101, what m 
the remxinder ? (25901) If the 8ubtw>ven^\»^V«»^^^ 
-^aJtuUr 5085, wluki is the xmniaeud ' (S@S9^ A, 'S^sm 
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4. if the moltiplicand be 4200, and (he multiplier 48, what 
18 the product ? (201600) If the product be 201600, and the mol- 
tipUcand 4200, what in the multiplier ? (48) J. 201648. 

6. If the divisor be 25, and the dividend 5025, what la the 
quotient? (201) If the quotient be 201, and the divisor 25, 
what is the dividend? (5025) If the quotient be 201, and the ' 
dividend 5025, what is the divisor ? (2a) A. 5251. 

6. If tlie sum of two numbers be iSCiO, and the greater 1000, 
what is the less ? (800) If the less be 120, and the sum 1320, 
what isjthe greater.' (1200) ^. 2000. 

7. 27003*2 -f- 72 -1-3 -f- 1 = jJiw. 2700418. 

8. 367995437 -^ 72591 =Ans. 367822846. 

9. 25432X 67345 =.^fw. 1712718040. 

10. 360042 -s- 8542 =.^iw.42if{|. 

11. ^ ^ W ( feV ^' ' ' = •an^- 9000000A\)Wy 

12. Bought Id-barrels of potatoes, each containing 3 bushels, 
at 25 eents a bushel ; what did the whole cost ? Ans. ill 3,50. 

13. A fiurmer sold 30 bushels of rye, at 87 cents a oushel; 
90 bushels of com, at 53 cents a bushel \ 8 bushels of white 
beans^at $1,25 a bushel ; two yoke of oxen, at $62 a yoke ; 10 
calves, at $4 apiece ; and 15 barrels of cider, at $2,374 a barre ; 
what was the amount of the whole ' A. ^^)l ,625. 

14. A merchant, ftilin^ in trade, has on hand goods to tho 
amount of $4800, and his borrowed money is $S00 : the re- 
mainder, after paying his borrowed money, is to be equally 
divided among 121 creditors: how much will each receive? 

S' $I^^T§T' 

15. A grocer bou^t 4 loads of wood, at $2,25 a load (9) • 
8 bushels of rye, at $,50 a bushel (4) ; 30 pounds of butter, at 
ISi^ cents a pound (375) ; 340 pounds of cheese, ai 6^ cents a 

Kond (2125) ; for which he paid 5 barrels of flour, at $6,25 a 
rrel (31^) ; 35 pounds of sugar, at 8^ cents a pound r'^>75) ; 3 
gallons of molasses, at 25 cents a gallon (75) ; 15 bushels of salt, 
at ^l,12i^ a bushel (16875) ; what is the balance; between tho 
articles bought and sold? A. $13,85. 

16. What will be the price oi 4 bales of goods, each bale con< 
laininff 60 pieces, and each piece 49 yards, at 37^ cents a yard ^ 

17. How many oranges, at 2 cents apiece, can be bo'i^ht for 
4 cents ? For $2, or 200 cents ? A. l^. For $8600 ? For 
$10000? A. OSSOOO. 

18. How many yards of cloth, at $2 a yard, may be iN><i£rht foe 
4 barrels of cider, at $3 a barrel ? For 8 barrels ? A. 'i'i For 
28 barrels r For 50 barrels ? A. 117. 

19. 'How many galloDB of molasses, at ^ c^tkViva-^^c^ti^T&K:! - 
Be had for 60 busheb of oats, at 46 conia & b\iah«\> Kx. 'CJi ^^^sofitm 

mbaabel? jg, 300 gallooM. 
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FARMERS' BILLS. 

Mr, Gtorgc l^iapson 

To Rttjua Pcytoell, Dr. 
1B38. 

June 5. To 8 barrels Cider, at i/fi^lfili a barrel. $17^00 

«* 8. To 6 bushels Com, " ,58 aboshel, 3,48 

July 16, 1828. Reoeiyed payment, 

Rufua PaiywelL 

Mr. Chauncey Ackley 

To Charles Thomas^ Dr. 

1828. 

June 8. To 20 Merino Sheep, at $6 a head, 

« 18. To 25 Calves, « 2,12i « " 

Jnly 1. To 200 pounds Cheese, " ,06^ <' pound, , 

" 12. To 18 « Veal, « ,0^ « « 
Oct. 15. to 18 « Clover-Seed, « ,0^1 « « 

<• 18. To 36 bushels Oats, << ,231 << bushel, 

« 20. To 17 " Com, " ,75 " « 



$210,61/^ 
Not. 15, 1828. Received payment, 

Chades Thomas. 



MERCHANT'S BIJLL. 

Boston, Deeembttr 18, 1828. 
Mr. Peter Careful 

Bought of Stephen Notrust 

3800 yards Calico, at $,171 a yard, 
360 bales Cotton Cloth, each bale 60 

pieces, each piece 24 yds. « 49| " " 
40 pieces blue Broadcloth, each 37 

yards, « 4,621 « « 

400 yards Carpeting, << 1,18 ^ *' 

900 pieces Nankin, each 42 yardfl, « ,39 " <* 



$113651^ 
Received pfltymeni, 

ror Stephen Notnwt, 
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WINE MEASURE. , 

Repeat ths 

^ TABI^E* 

v~. Gills (gi.) . . make . 1 Pint, • • marked • pt 

r t Pints 1 Quart, qt 

k Quarts 1 Gallon, gal. 

31^ Gallons .1 Barrel, bl. 

42 Gallons 1 Tierce, tier 

63 Gallons* 1 Hogshead, .... hhd 

2 Hogsheads 1 Pipe, 

2 Pipes 1 Tun, 



•/I: 



1. At S^ cents a gill; what will 1 pint of molasses cost? What 
wiU 2 pints ? 4 pints ? 5 pints P o pints ? 8 pints ? 10 pints ; 
12 pints ? 20 pints ? 50 pints ? 100 pints ? 

2. At 24 cts. a gallon , what will 1 qt. of de cost ? What will 
51 ote. ? i| a gallon ? How much will 48 cts. buy ? Will 60 cts, ^ 
Will 72 cts. ? Will 120 cts. ? WiU 150 cts. ? WUl 180 cts..? 

3. When rum is a dollar a gallon, what is a barrel worth ? 

What is ft hogshead worth ? What is ^ of a hoffshead worth ? 
(A hogshead is divided into 63 parts, or gallons ; therefore 1 gal- 
lon b ^.) What is A? U? If.? 

4. At a dollar a gallon, bow many quarts will 50 cents bnv ? 
Win f2 ? Will $2^5 ? WiU $3 ? WiU $3^ ? WiU $4 ? WUl 
f6 ? Wai $10 ? WiU $20 .? WiJl $30 ? 

5. At $100 a hogshead, what will 2 pipes of wine cost.? 
"What wiU 3 pipes P 4 pipes ? 6 pipes ? 1 tun ? 3 tuns ? 4 tuns .? 

€. How many gills in 4 pints ? In 2 quarts ? In 3 qts. .? In 4 
qf ». ? In 6 qts. .? In 12 qts, ? In 20 qts. .? 

Q. From what you have now been doing j for what purposes 
wifuld you infer that this measure is usedf A. To measure 
wiae, spirits, vinegar, oU, cider, honey, mead, &c. 

Q. What are the denominations of this measure t A, Gills, 
pints, quarts, gallons, barrels, tierces, hogsheads, pipes and 
tmns. 

AbC«.->The wine nikm contaiiw 931 solid inehes, and iff Sn the same pro- 
portion to the ale gafion of SS88 aolid inches ae the pound Troy is to the poand 
mvoii dupois. 

*IJojnheada eoataiaiag Uqaon molsaaes. &c. are of -vunvoA «».\i^.^diA&ai 
gmtrnnny sxeetiding 100 gmUooa, 

7* 
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Exerdseafor the Slaie, 

1 In 4 pints haw many gills ? In 20 pints how many gills f 
4. 96 ff ilk. 

2. How many pints in 16 gills ? In 80 gills ?,^ A. 24 pints. 

3. How many pints in 2 quarts ? In 480 quarts ? Ji, 964 
pint*. 

4. How many quarts in 4 pints ? In 960 pis ? A. 482 qts. 

5. In 2 hogsheads how many gallons ? In 4137 hhds. ? A. 260757 
gallons. 

ALE OR BEER MEASURK 

Repeat the 

TABLE. ^ 

2 Pints .... make . 1 Quart, . marked . qt. 

4 Quarts 1 GalloQ, gal. 

36 Gallons 1 Barrel, bar. 

54 Gallons 1 Hogshead, .... hhd. 

1. How many pints in 2 quails ? In 6 qts. ? In 10 qts. ? In 
20 qts.? In 200 qts.? In 600 qU. ? 

2. How many quarts in 8 pints ? In 10 pints ? In 12 pints ' 
In 20 ^ints ? 

3. What will 1 gallon of beer cost at 2 cents a quart ? What 
wiU 2 gallons ? Wliat will 4 gallons ? WUl 5 gallons ? 

Q. From these examples j what would you infer is the use of 
this measure f A, To measure ale, beer, and milk. 

<2- What are the denominations of this measure f A. Pints, 
quarts, gallons, barrels and hogsheads. 
JVUf.— A gaUon, beer measure, cofntaina S8B cnbic incfaei. 

Exercises for the Slate. 

6. How many pmts in 2 quarts ? In 3600 qts. ? A. 7204 
pints. 

7. How many quarts in 4 pints ? In 7200 pts. ? A. 3602 quarts. 

8. How many gallons in 2 barrels ? In 620 bar.? A. 22392 
gallons. 
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CLOTH MEASURE. 

Bepeaithe 

TAJBUSl. 

« 

^ Inches (in.) make • . 1 Nail, . . maiked . • na 

4 ^uls 1 Quarter of a yd. . • . qr. 

4 Quarters 1 Yard, yd. 

3 Quarters 1 EU Flemish,. . . E.FL 

5 Quarters 1 £11 English, ... E. E. 

6 Quarters 1 Ell French, . . . E. Fr. 

1. How many nails in 2 qm. ? In 4 qra. ? In 8 ? In 10 ? In 11 ? 
Inl2?Inl5? 

2. How many qnaxters in 1 yard ? In jk a yard ? In 1^ yds. P 
ln^ydg.?In5yds.? In7yds.? InQyda.? Inl2yd«.? In20 
yds.? In 30 yds.? 

3. At 2 cents a quarter, what will 1 yd. of cloth cost ? j^ a 
yiMiyds.? 2yds.? 5yds.? Tyds.? 9yds.? 12yd8.? 
100 jds.? 

4. How many quarters in 2 ells Flemish ? 3 ? 5 ? 7 ? 9 ? 11 ? 
12? 15? 20? 

5. How many quarters in 3 ells Enfflish? 5? 6? 8? 10 ^^ 
II? 20? * 

6. How many quarters in 5 ells French ? 7 ? 9 ? 11 ? 12 ? 
15?20? 

7. If J of a yard of cloth cost 10 cts., what cost f ? f ? if 

t?t? f ? li? 1§? li? It? If? 2? 3? 6? 8? 10? 

8. If j^ of a yard of tape cost 5 cents, what wiU 1 yd. cost ? 
What will 2 ells Flemish ? 3 eUs English ? 4 ells French ? 

Q. From what you have now been doing j for what purposes 
tooild you infer that this measure is used t A. To measure 
alibiuui of cloth. 

Q. What are i^ denominations of this measure f A. Incheii 
nails, quarters, yards, and eUs. 

Exercises for the Slate. 

9. How many quarters in 2'yards ? In 26872 yds. ? 

A. 107496 qrs. 

10. How many yards in 8 quarters ? In 107488 qrs. ? 

A, 26874 yds. 

11. How many nails in 3 quarters ? In 42000 qte ? 

12. How many qvartera in 12 nails ? In 1680Qft naa.< 
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DRY MEASURF. 

R^eaitke 

TABJLB. 

2 Pints (pt) make ... 1 Quart, . . marked • qt 

8 Quarts 1 Peck, . . pk. 

4 Pecks 1 Bushel, bu. 

Q. How many hushels make a clialdronf A, 36. 

1. How many pints in 4 qts.? In 6? 7? 9? 10? 50? 100? 
800? 

2. How many quarts in Specks? In 3? 4? 5? 6? 7'' 8' 
10? 12? 

3. If you give 5 cents for 1 quart of flax-seed, what will 2 

peckscost? Specks? Whatwilliof a peck? f ? f ? |? ^? 

I? {? I? How much will 10 cents buy? 15 cts.? 20ct8.? 
25 cts. ? 30 cts. ? 40 cU. ? 

4. How many pecks in 3 bushels ? In 4 ? In 6 ? In 10 ? In 
12? In 15? In20? In30? In 40? In50? In 60? in 70? In 
80 ? In 90 ? In 100 ? 

5. At 10 cts. a peck, what will a bushel of salt cost ? What 
Willi of aba.? fofabu.? 2bu.? 3bu.? 4bu.? 6bu.? 10 bu.? 

6. At 40 cts. a bushel, how much rye can you buy for 20 
cts. ? For 30 cts. ? For 60 cts ? For 70 cts ? For 80 cts. ? For 
100 cts ? For 120 cts. ? For 160 cts. ? For 360 cts. ? 

Q. From what you have now been doings for what purposes 
would you ii\fer that this measure is used t A, To measure 
com, seeds, roots, fruits, salt, oysters, coals, &c. 

Q. What are the denoniinations of this measure f A. Pints 
quarts, peol», bushels, and chaldrons. 

Exercises far the SkUe. 

13. How many pints in 3 quarts ? In 321 qts. ? A, 648 pta. 
11. How many quarts in 6 pints ? In 1284 pts. ? A. 645 ots. 
15. How many pecks in 2 bushels ? In 32 bu. ? A. 136 pu. 

TROY WEIGHT. 

Repeat the 

TABI^fi. 

24 Grains (gr.) make . 1 Pennyweight, marked pwt 

^0 Pennyweights ... 1 Ounce, ..,.,,.• oz. 

J^ Ounces 1 Pound, ^^ 



i 
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1. How many fftainB are there in two pennywfllffhtfl f 

2. What are 2 pennyweights of gola worth, if 1 grain ii 
vorth 2 cents ? 

3. How many pennyweights in 5 ounces ? In 10 ? In 12 ? 

4. Yoa carry 2 ounces of old gold to a j^oldaniith, and he 
agrees to give you 10 cts. a pennyweight for it ; how mneb. 
inS the 2 ounces come to? Will 3 oz. ? Will 4 oz. ? Willdoz.? 

5. How maiw ounces in 2 pounds ? In 3 pounds ? In 4 poapds ? 
In 5 poonds ? In 6 pounds ? In 7 pounds ? In 10 pounds ? In 12 
pcDods? 

6. What will a silver cup comB to, that weighs two nounds, 
ifjoa get 1 dollar an ounce for it f If you get S dols. ? a dols. f 
4dol8.1 5 dols. P 

Q. How is the fineness of gM expressed f A, In carats. 

Q. flbio many carats make an ounce t A. 22. 

Q. HovD many parts is an ounce ofsilBer divided into t A. 20. 

Q. What are tite parts called f A. Pennyweights. 

Q. How many carats fine is such gold as torn abide the fire 
without loss accounted f A. 24. 

Q. How many ounces are there in a pound of silver f that 
loses nothing in trial f A, 12. 

^. What %s that hose metal, which is sometimes mixed with 
gold or silvery caUedf A, ASloy. 

Q. From what you have now been doing, for what vurposes 
wuld you it^er that this weight is used f A. To weigh jewels, 
gold, alver, coin, hread and fiquors.* 

Q. What are the denominations of this weight f A, Grains, 
pennyweights, ounces, and pounds. 

Exercises for the SUUe, 

16. In 2 pounds how many ounces ? In 4200 pounds .' 

A. 50424 oz 

17. In 24 ounces how many pounds ? In 120000 ounces ? 

A. 10002 lbs. 

18. How many grains in 4 pounds ? In 3600 pounds ? 

A. 20759040 gt, 

* A poond aToirdupoii ii heavier than a pound Troy^JlNit an ouwe Ttoj k 
MaTier than an oimce avoirdupoii . 
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AVOIRDUPOIS WEIGHT, 

TABI4B. 

16 Drams (dr.) inake 1 Ounce, • • marked • • oz. . 

16 Ounces .1 Pound,* lb. 

28 Pounds .1 Quarter of a Hundred > 

Weight, 5 ^^• 

4 Quarters 1 Hundred Weight, . • cwt 

20 Hundred Weight . J Ton, T. 

1. How mtacy ounces in 2 pounds ? In 3 ? In 4 ? In 5 ? 

2. At 2 cts. an ounce, what win 2 lbs. of tea cost ? Will 3 
lbs. ? WiU 4 lbs. ? Wm & lbs. ? 

3. How many pounds in 2 qrs. ? In 3 qrs. ? la 4 qrs.?- 

4. What will 2 quarters of raisins come to, at 10 cts. a pound ? 
What will 3 <^rs. ? What will 4 qrs. ? 

5. If you give 2 dollars for 1 qr. of flour, what must you pay 
for 14 lbs. ? For 7 lbs. ? For 3i lbs ? 

6. How many quarters in 2 cwt. ? In 4 cwt. ? In 5 cwt. ? In 
6 cwt.? In 8 cwt..' In 12 cwt..' In 15 cwt.? In 20 cwt.? In 
30 cwt. ? 

7. At $1 a quarter, what will 2 cwt. of sugar cost ? WiU 4 
cwt.? Wilis? W1II6? WiU8? Will 10? Willis? WiU 20? 
WiU 30? 

8. How many hundred weight in 2 tons ? How many in 3 " 
tons ? In 4 tons ? In 5 tons ? In 6 tons ? In 8 tons ? In 10 tons'? 

9. You buy 2 tons of hay, and pay 1 dollar a cwt. for it ; what 
mU it come to? What wiU 3 tons ? What wUl 4 tons ? What 
wiUStons? What win 6 tons? What wiU 8 tons? What wiU 
10 tons 1 What wiU ^ a ton ? What wiU i of a ton ? What wUl 

sV? (^ ton is divided into*20 cwt. or 20 parts ; therefore zh 

islcwt.) WhatwiUA? A? A? i8? U^ 

10. What wiU -fyofa. quarter of coffee come to, at U cts. a 

pound? What win A? A? A? A? M? What wUl 3 
pounds? 5? 7? 9? 10? 

Q. From what you have now been doiw,for what purposes 
wotdd you infer that this weight is usedf A, To weigh aU 
coEl^se goods, that are subject to waste, such as hay, flour, &c. 
and all metals, except gold and silver. 

<2* Whai. art the denominations of this weight t A, Drams, 
ODDceS; pounds^ quarters, hundreds and tons. 

* Thepoaad aroitdnpws is eqml to U oz. 11 pivt. 1& 141 intea*^t^» 
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Exercises for the Sate. 

19. How many buodred weight in 9 tons ? In 2832 torn ? 
A. 56680 cwt. 

20. IIow many tiunceB in 2 ponncUi ? In 104000 pounds ? 
A 1664032 OS. 

^,|, 21. In 8 qnarteis how many hundred weight ? In 240 qrs. ? 

I j9. 62 cwt. •>- 

r,| 22. In 1 hundred weight how many quarters ? ^, 4 qrs. In 
\ qre. how many, pounds ? Ji. 112. 

^ t JVat«.— By the last example it appeara, that IIS pounds make 1 hundred 
p I ireight *, but in our populous towns, especiaitjr searportS| traders buy and seU 
I b}lta0lOOpowida. 

APOTHECARIES' WEIGHT. 

Repeat the 

-TABIDS. 

20 Grains (gr.) make . . 1 Scrapie, . marked . Q, 

' 3Scraples • • 1 Dram, 5 . 

8 Drains 1 Ounce, S. 

12 Ounces 1 Pound, ft. 

Q. What is the use of this tbeight f A. By it apothecaries 
compound their medicines. 

Q. Do they huif^ and sell by this weight f A, They buy and 
mU by avoirdupois weight. 

Q. What are the denominations of this weight t A. Grains, 
KTuples, drams, ounces, and pounds. 

Exercises for the Slate, 

23. How many drams in 2 ounces ? In 4360 ounces ? A, 34896 
drams. 

24. How nuuiy ounces in 16 drams ? In G464 drams ' A. 810 
ounce*. 



d? 
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LONG MEASURE. 

Rofeat the 

TABJLE. 

3 Barley Corns (b.c.)make I Inch, • . marked . in. 

13 Inches 1 Foo^ ft 

3 Feet 1 Yard, yd. 

6j- Yards 1 Rod, Pole or Perch, rd. 

40 Rods 1 Furlong, fur. 

8 Furlongs 1 Mile, jda# 

3 Miles 1 League, .... . lea. 

69^ Statute Miles .... 1 Degree on the earth, ^ 
360 Degrees the circumference of the earth. 

1. If a man travel one furlong in 5 minutes, how far can he 
go in 10 minutes ? In 15 ? In 20 ? In 30 ? 

2. How many barley oorns in 2 inches ? In 3 ? In 4 ? In 5 ? 
In6? In7? In 8? In 9? In 20? 

3: How many inches are 6 barley corns? Are 12? Are 15' 
Are 18? Are 21? Are 24? Are 27? Are 60? 
4. How many inches in 3 feet ? In 5 feet ? In 12 feet ? . 
5 How many rods is one furlonj^ ? Are 2 ? Are 4 ? Are 6 f 

6. How many furlongs in 80 rods ? In 160 ? In 240 ? 

7. How many furlongs are there in 2 miles ? In 3 ? In 4 ? In 
6? In 7? In 8? In 9? 

8. How many miles in 16 furlongs? In 24? In 32? In 48^ 
In 56? 

9. How much is i of a mile ? Isf ? Isf ? Isf ? Is^? Is|? 

Is I? 

10. If you travel a mile in 16 minutes, how much time will 

it take to travel J of a mile ? How much f ? j^ ? J ? f ? 1 fur- 
long ? 4 furlongs ? 16 furlongs ? 

Q. What is the use of long measure f A. To measure length 
inly 

Q, What is the use of the league f A, Distances at sea are 
1 leasured by it. 

<2. What are the denominations of this measure f A, Barley 
loms; inches, feet, yards, rods, rarlongs, miles, leagues ^ 
degrees. 

Exercises for the SkUe* 

25. How many telottSB in 2 iniles ? In 26784 mUeB ! 
^.2142B8&tT. 
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S6. How many lorloxuni Id 80 lodi? In €37360 rodi? 
J9. l566Gfiir. 

27, In 2 rods how many yards ? In 11010 rods ? (To mul- 
iiply by 5^, 8|, &c., consult IT XXVII.) A 60566. 

fSo. in 11 yards how many rods ? A. 2 rods. In 66 yard* 
how many rods ? We eannot easily divide 66 by 5^, but we 
may multiply 66 by 2, making 132 half yards, which we can 
divide by 11, the half yards m 5^ ; thus, 66x!2=132-s-llisl2 
rods, Jhts, Hence, to divide by Sj, 30^, 4^., we need only 
iring the divisor i$Uo fuUves, fuartera, fyc, also the dividend 
into the same, and the quotient wUl be the answer. 

89. In 132 yards how many rods? In 4224 yards .:* A. 792 
xdds. 

30. How many barley corns in 2 inch«s ? In 278365 inches ? 
A. 835101. 

LAND OR SQUARE MEASURE. 

Mepeat the 

TABI«£* 

144 Square Inches . . . make ... 1 Square Foot 

9 Square Feet .1 Square Yard. 

SOi Square Yards, or > - e t> j 

*rai Square Feet; ] * Square Rod. 

40 Square Rods . 1 Square Rood. 

4 Square Roods 1 Square Acre. 

540 Square Acres 1 Square Mile. 

1. How many square inches in 2 square feet ? 

2. How many square feet m 3 square yards ? In 4 ? In 5 ? 
Ia6? In7? In8? In9? In 10.? hill? In 1*? In20? 
Id30? In40? In50? In60? H 

3. How many square yards in 36 square feet ? In 45 ? In 
34? In 63? In 72? In 81? In 90? In 180? If! 270r 
LaM? In 450? In 540? 

4. Hoi* many square rods in 2 square roods ? In ZJ In 4 ? 
iDd* In 8? 

5. How many square roods in 80 square rods ? In 120 ? in 
160! In 240? 

6. At & dollar a square rod, what will 2 square roods come 
to ? What will 3 ? 4 ? How many rods can you buy for 120 
doUais.? For 160 dollars ? For 240 dollars ? For 320 dollars? 
For 400 dollars ? For 40 dollars ? For 20 dollars ? For 10 

doOara f What would 3^ of a rood come to ^ -^ « Sq"^* ^^ 
8 
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Q. What is the use of this measure f A, To measure length 
and breadth only. 

Q. WhtU are the denominations of this measure t A. Inches, 
feet, yards, rods, roods, acres, and miles. 

Exercises for the SkUe. 

3t. In 2 square roods how many square rods ' In 450 square 
roods ? A, 18080 rods. 

32. How many square acres in 2 square miles? In 2342 
square miles? i^. 1500160 sq. a. 

33. How manyc square yards in 4 squaae rods ? In 193600 
square rods? J; 5856521. 

SOLID OR CUBIC MEASURE. 

Repeat the 

TABI^B. 

1728 Solid Inches . . make ... 1 Solid Foot 
40 Feet of Round Timber, or > , rp^_ ^ t j 

60 Feet of Hewn Timber, I "^ ^^^^^ ^^ ^^^^^^ 

AlsOf 
27 Solid Feet .... make .... 1 Solid Yard. 
128 Solid Feet, or 8 feet long, ) ^ r* ^ rxxr j. 
4 wide, and 4 high, *' j ' ^ Cord of Wood 

1. What will a parcel of wood come to, which is 8 feet long*, 
4 feet high, and 4 wide, at the rate of 6 dollars a cord ? 

2. If you pay 80 dollars for a ton of round timber, what will 
80 feet come to ? What will 120 feet come to ? 

^Q. WJtat is the use of this measure t A. To measure length, 
breadth, and depth. 

Q. What are the denominations of this measure t A. Inches, 
feet, yards, tons, and cords. 

Exercises for the Slate. 

34. In 2 COTds of wood, how many solid feet ? In 28 cords • 
a, 3840 feet. 

35. How manY solid inches in 2 solid feet? In 2800 solid 
feet ? A. 4841856 solid inches. 

36. How many si/lid feet in 345G00 solid inches ? In 691200 
«flid inches. .^. 600 solid feet. 
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.TIME. 

Sspsat ths 

TABLE. 

60 Seconds • (s.) . make . . 1 Minute, marked m. 

60 Minutes 1 Hour, h. 

24 Hours 1 Day, d. 

365J Days . . .\ 1 Year, yr. 

100 Years 1 Century, .... cen. 

Also, 

7 Days «... make .... 1 Week, marked w. 

4 Weeks • . 1 Month, .... mo. 

13 Months, 1 Day, 6 Hours, 1 Julian Year. 

VI Calendar- Months .... 1 Year, yr. 

1. If a man earn a dollar a day, how much wiB h^ earn in 3 

weeks? InSweeks? In7? In9? In 20? In 40? In^ofa 

week ? In -f ? In ^ ? In f ? How many weeks could you lure 
Vamfor$7? Forl4? For28? 

2l a boy is to have ff^ a week in a store ; how much must 
^e merchant pay him for one month's time ? For 2 ? For 5 ? 
Tor 10 ? How long must he stay to come to 8 dollars ? To 32 ' 
To40? To 80? 

3. If a man has $12 a month, what will two months' work come 
to ? What will 4 ? What will 5 ? What wUl 7 ? What will 9 ? 

What will 1 year ? 2 years ? ^ottLinonth? A? -ft' if? 

4. How many seconds in 2 hours ? In 3 ? In 4 ? In 5 ? In 6 ? 

5. If a watch click once in one second of time, how many 
limes wUl it cUck in 2 minutes ? In 3 ? In 4? In 5? In 6 ? 

How many times in ^ of an hour ? In "8^- ? In i ? In -Jj- ? 

6. How many minutes are there in 1 hour ? In J- an hour'? 
inj? In J? InH? I^i*? Inlf? In2? In4? In 10? 

7. How many hours in 2 days ? In 3 ? In ^ ? In ^ ? In ^ ? , 

hfy? Inii? 

8 How many days in 2 weeks ? In 4 weeks ? In 6 ? In 8 ? 
In 12? In 20? In 30? 

9. How many weeks in 2 months ? In 3 ? In 4 ? In 5 ? In 6' 
hi7? In8? In9? In 10? In 20? In 50? In 100? 

10. How many months in 8 weeks ? In 12 ? In ^^ In 4S^> 

11. How nutpv caJeodar montba in 2 VQaxa? 1sl\> \ii1\ 
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13. How many yean are there in 24 calendar month* ? In 
48' In 84? In 144? 

13. If a man have 1 dollar for i^ of a year, what will ^ 
come to ? What will 1 year come to ? How long could you 
have him for 6 dollars? For 12 ? For 24 ? For 36 ? For 60 ? 
For 144 ? 

14. If work be a dollar a d&y, what would a year's wages 

come to ? What would ^f^ of a year ? What tjIy? Whst 
ffir? What 1^ ? What tfi ? 

Q. How many days are there in each month t 
A. Thirty days hath September, 
April, June, and November ; 
February hath twenty-eight, 
And thirty-one the others rate. 

Q. How many days are there in January f In Fthruary f 
In March f In April f In May f In June f In July f In Aur 
gustf Jn September f In October f In Jfovemberf In De- 
cemher t 

Q. How many days has February in Bissextile^ or Leap 
Yearf A. 29. 

Q. When the ytar^f wtr Lord can he divided by 4 without a 
remainder f what is the year called f A. Bissextile, or Leap 
Year. 

Q. What year was 1824 ? A. Bissextile. 

Q. Why f A, Because 1824 can be divided by 4 without a 
remainder ? 

Q. When wiJS. the next Leap Year he f 

Q. How many days are tnere in Bissextile or Leap Year f 
A. 366. 

Q. What are the denominations of this measure f A. Sec- 
onds, minutes, houj^p, dajis, years, centuries ; also weeks and 
months. 

Exennses for the Skite. 

37. How many hours in 120 minutes? In 960360 minutes f 
A, 16008 hours. 

38. How nuuiy days in 4 years? (4x3651) In 44 years? 

A. 17532 days. 

39. Reduce 2 weeks to days ; 318 weeks to days. A. 2240 
days. 

CIRCULAR MOTION. 

^. ^af is meant by Circular Motion f A, The motion of 
the earth aad other planets round the wm. 
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Q. What is H usedfai^f A. Tot reektaiiiig laHtiide and Ion* 
Iptode? 

Repeat ti0 

60 Seconds, (" ) « • make . . 1 Minute^ marked ^ 

60 Minutes . 1 Degree, . . . . o. 

30 Degrees **...! Sign, S. 

\2 Signs, or 360 Degrees, the whole Grea^ Circle of 
the Zodiac. 

1. How many secondfl are in 3 miiiutes ? Ifl 6 ? In 10 ? 

2. How many minutes are in 2 decrees ? In 5 ? In 6 ' In 7 ? 
In 9? ^ 

3. How many degreea in 2 signs ^ In 3 ? In 4 ? In 6 .^ 

4. How many degrees does the sun tra<rel over in one day, 
or 24 hours f A. 360. 

Q. H(nD tnanif degrees does the sun pass over m one day, juft 
rukatuag the tuffhtj when the days and nights are of an equal 
lenffikf A, 180. 

% HotD many degrees in one hour f j9. 15. 

Q. Why ? A, Because the sun travels over the circumfer- 
ence of the earth in 24 hours, he must travel over 15 degrees 
in one hour, for 15 times 24 are 360. 

5. How many degrees in 2 hours } In 4 ? In 6 ? In 10 ' 
In20.^ 

6. What is the difference of time, then, hetween London, 
(through which the meridian runs, and from which longitude 
a generally computed,) and 15 degrees east of London? 
i One hour. •* 

Q. Why t A. Because the sun travels 15 degrees in one ^ 
Kmr. 

7. What is the difference of time between London and 30 
degrees west of London ? What 60 degrees ? What 75 de- 
grees ' 

8. The difference in dista^ice between^ Washington in the 
District of Columbia, and MidsouriopoUs in Missouri, is 15 de- 
grees ; what is the diflbrence of time between those places } 

0. What are the denominations of Circular Motion f A, Sec- 
onds, minutes, degrees, signs, and circles. 

Exerdsesjor the Slate. 

40. Howmapv degreea in 2 signs ? In 36055 mgMi ^ A • X^'S^ 
5» 
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41. In 190 flnniitas how muiy ctogreM? Ib 19B00(Xminute8 ? 
A. 3902 degrees. 

TABLES OF PARTICULARS. 

Q. Hbt0 many single things mc^ke a dozen 1 . • A. 12. 

Q.' How many dozen a gross 1 A, 12. 

Q. How many dozen a great gross 1 ..... ^. 144. 
Q. ^otD many single things a score 1 , . . , A. 20. 

Q, How many score a hundred ? A. 6. 

Q. How many sheets make a quire of paper? A 24. 
Q. How many quires make a ream ? A. 20. 

1. How many^nffle thinfffl are in 2 dozen? In 3? 'In 5i* 
In 12? -6-6 

2. What will 2 doxen of pearl buttons come to, ct 2 cents 
apiece ? What wiil 3 dozen .•> What 4 ? 

3. What wiU a great gross of buttons come to, at $1 a 
dozen ? 

4. What will 2 quires of paper come to, if you give 1 cent 
for a sheet ? What will 3 auires ? What will 4 quires ? 

5. If jTou give 20 cents for 1 quire of paper, how many cents 
milst you pay for 1 ream ? For 2 reams ? 

Q. How many pounds in a barrel ofporkl A* 200. 
Q. How many pounds in a barrel of beef? A 200. 

6. What will a barrel of pork come to, at 4 cents a pound ? 

7. What will 2 barrels or beef come to at 4 cents a pound? 

BOOKS 

Q. When a sheet is folded into 2 leates^ what is it 
caUed? A. FoUo. 

Q. When folded into 4 leaeeSy what is it called? 

A. Quarto, or 4to. 
Q, When folded inio 8 leaveSy what is it called ? 

A. Octavo, or 8vo. 
Q. When folded into 12 leoDes^^ what is it called ? 

A. Duodecimo, or 12ino. 
^. When folded into 18 leooes, toKot is U cotted'^ 
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STERLING MONEY. 

Repmatke 

TABLE. 

4 FarthiDgs, (qrs.) make . . 1 Penny, marked d. 

12 Pence 1 Shilling, . . . . s. 

20 Shillings . .^ 1 Pound, ....£. 

1. How many farthingfi are there in 2 pence ? In 3 ? In 4 ^ 
In6? In8? InlO? Inl2? In20? 

2. How many pence are there in 2 Bhillingfi ? In 3 ? In 5 ' 

3. How many shillings are there in 2 pounds ? In 3 P In 6 :* 

4. If 1 pair of gloves is worth 8 pence, how many pence are 
2 pair worth? 3 pair? 4 pair? 5 pair ? 6 pair? 10 pair? 

5. When a hushel of 'Vtrneat cost 10 shillings, what will 2 
bashels cost ? What wiU 4 ? What will 6? What wUl 9 ? What 
will 12? 

6. If 1 cart cost 1 pound, how many shilfinffs wiU hay 2? 
How many 3 ? How many 4 ? How many 5 ? Row many 9 ' 
How many 12 ? 

7. How many farthings will buy 2 inkstands, if they cost 
t penny apiece ? How many will buy 3 ? How many will 
Vay 4? 

AM«.— The charaeteis aied for Engliah money ar9 £. for Liira^ the Latin 
kt poondfl : s, for SMuK, the Latin for shillhigs : d, for DmtarUf the Latin for 
feaee j ana frs. for QnadmNte', the Latin for farthinfi. 

A Poxmd Sterling is eqwd to $ 4,44f centSy Fed. Money. 
An English Ghdneaj " 4,66| cento, " " 
An English ShiUingy " 22| cento, « " 

$ 1, Federal Money, is equal to 4 s. 6 d. Sterling, 

Q. How is 1 farthing sometimes written f A, ^A. 

Q. How are 5t farthings sometimes written f A. \ d. 

Q How are ^farthxngs somtHmies wri$Un f A,%^ 

Exercises fmr t?te Slate. 

42. How many ahmngs in 3 poimdB? In 49^ \A^Qasi^\ 

^. 84060 ebUlmga, 
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43. How many pence in 3 shiUings? In 2600 flhillings? 
w9. 31236 pence. 

44. How many &rtlimg8 in 4 pence ? In 2700 pence f 
J», 106I« farthings. 

45. How many pence in 8 farthings ? In 6800 ferthings ? 
Jf. 1562pence« 



PRACriCAL AlPPLICATION OF REDUCTION, 

Inoolving the Ridcy with IHsceUaneous ExcofupUs* 

'1 . At 20 cents a quarti what will 2 gallons of rum cost ? 
What will 4 gallons ? What will 5 gaUons .:> 

2. At $60 a hogshead, what will 2 pipes of wine come to ' 
What will 4 .? What will 6 ? 

3. How many minutes in M hours .' In 4 .' In 6 ? 

4. How many weeks in 14 days } In 21 ^ In 49 ? 

Q. What are such ouestions as these in f A. Reduction. 

Q. Whatf then, is the ehanging numbers from one denomina 
tion to another called t A. Keduction. 

Q. In 2 busJids of com,- how many pecks f 

Q. Are 8 pecks of com as much as 2 bushels f 

Q. Is the value altered, then t 

Q. Do you multiply or divide, to find how many furlongs 
there are in 2 miles f 

Q. When, then, the reduction is performed hy multiplication, 
what is it called f A. Reduction Descending. 

Q. Do you multiply or divide, to find how many gallons 
there are in 8 quarts t 

Q. When, then, the reduction is perform^ hy division, what 
\s it called t A. Reduction Ascending. 

Q. From the preceding remarks, liow many kinds of Reduc" 
tion do there appear tobef and what are they f 

A. Two ; — ^Reduction Ascending and Descending. 

RUI^XS. 

Q. What do you multiply 2 furlongs by, to bring them into 
todsf 

I. As a general rule, then, what do you multiply furlong* 
Syf ^. By what makes a fhrlong. 
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n. ff^hat do you multiply days, bushels, 1«. by f A, Bnthels 
bj what makes a bushel, clays bv what maKos a da^, &e. 

Q. What do you divide by to orin^ 8 gills into pints f 

111. As a general rule, then, wEat must you divide gtUs, 
minutes, piarters, ^c. byf A, Gills by gills, minutes by min- 
utes, quarters by quarters, &c. 

Q. Why do you divide thus t A. Because 4 gills are equal 
to 1 pint, 60 minutes to 1 hour, &c. 



^ What do you multiply pounds (money) byf A* Shillings. 

Q. What do you multiply shillings byf A. Pence. 

Q. What do you muUtply days by f A. Hours. 

^. What do you, multiply by, to bring 25 pounds into far 
things f A, By 30, 12, and 4. 

Q. How do you bring 40 ewt. into tons f 1 eief . into drams f 
1 ton mto drams f Drams into tons f Drams into ewt. f 1 lb. 
into grains f Grains into pounds f EUs Flemish into naUs f 
JVaHs into eUs Flemish f Quarters into ells English f EUs 
English into qtiarters f 5 bushels into pints f 200 pints into 
huAelsf 360 degrees into inches f Feet into furlongs f 5 
weeks into seconds f Seconds into weeks f Years into seconds f 
Seconds into years f How do you tell what 1 tun of wine will 
eosiy at 6 cents a giU f 

Exercises far the ShOe. 

: 46. At 6 cents a pound, what will 2 qrs. 8 lbs. of sugar cost ? 

Why do you multiply the 2 qrs. by 28 Jhs. f 
A. Because, since it ta^es 28 pomids to make 
1 qr., there will of course be 1^ times as many 
poimds as quarters ; that is, 28 times the quar- 
ters. 

What do you do with the 8 Ibs.f A. IsM 
it to 56 lbs., making 64 lbs. 

Why do you multiply the 64 26^. by 6 cents f 
A. Because evexj pound of sugar cost 6 
cents) that is, 6 tunes the pounds. 



%Zfi^Ans. 



KiS!EBJhnOS. 

qrs. lbs. 
2 8 

28 


66 lbs. 
8 lbs. 


64 lbs. 
6 cts. 



28 ) 64 ( 2 qn. 
56 



m ARITHMETIC ;^ 

Froofof the fortgoing ExampU. 

47. How many qnariert of sugar can yon Imy for 384 cents, 
mX 6 cento a pound ? 

©PKRATIOW. I Why do you divide dOi 

6 ) 384 > ^^^*^ f^y 6 cents f A, Be* 

' caaflte^ since there are 6 

times as many cents as 

pounds, as often as 6 is 

^dj contained in 384, so many 

8 lbs. J^. 2 qrs. 8 Ibs^f ^^^ "T^^''^^ 64 

pounds iy 28 pounds f A. Because every 28 pounds make 1 
quarter. 

fVhatf then, appears tojbe the method of proof ^ A. Reverse 
the operation ; tnat is, malce the divisors m the operation the 
multipliers in the proof, and the multipliers the divisors. 

Mxxre Ex/ercises for the Slate, 

48. At 5 cents a gill, what will 8 pints of rum cost ? A. |^1,60. 

49. How many gills in 20 pints ? In 40 pints ? A. 240 gills. 

50. How many pints in 80 gills ? In 120 ? A. 50 pints. 

51. A merchant sold 5 bhds. of brandy at 3 dollars a gallon 
how much did it amount to ? i^. $945. 

52. How many hogsheads in 126 gallons ? In 945 ? A. 17. 

53. At 6 cento a quarts what will 1 hhdrof molasses come to ' 
A. ftl5,12. 

54. How many quarto are there in 3 hhds. ? In 106 ? .4. .25956. 

55. How many hogsheads are there in 756 qto. ? In 252 qto.? 
A. 4. ^ 

56. Sold 1 tun of wine at 5 cento a gill ; what did I get for 
it ? ^. $403420. 

575H0W many gills in 10 tuns ? A. 80640. 

58.»At 8 cents a pound, what will 3 cwt. 2 qrs. of raisins 
€ost.?' A. $31,36. 

69. How many pounds in 15 cwt. 1 qr. A. 1708. 

60. At 8 pence a peck, how many pence will 3 bushels of 
salt cost .' .^. 96. 

61 How many pence are there in 20 shillings ? A. 240. 

62 How many pekice in 5£ ? In 10? A. 3^. 

63. How many pounds in 460 d. ? In 1440 d. ? A. 8. 
64 How many farthmgs in 4£ ? A. 3840. 
65. At 6 pence per lb., what will 2 qrs. of rice cost ? A, 336 
pence. 
^. How many qra. of rice, at 6 peiic«i.i^«t lb. ^ may be bought 
ifo- 336 pence ? A. 2 qro. 
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' €7. At 6 cBnte a> gSi, what will 1 tan of wine cost ^ 
j9. $483,84. 

68. How many tons of wine, tA 6 cents a grill, may be bouglii 
£>r $483,84. A. 1 ton. 

60. At 9 pence per quart, what will 16 gals. 2 qts; of mo- 
la^es came to in pence .'* j9. 594 pence. 

70. How mainr gallons of molasses, at 9 pence per quart, 
may be boaght for 594 pence ? A. 16 gals. 2 qts. ' 

71. What is the value of a silver cup, weighing 10 oz. 5 pwts. 
18^rs., at 5 mills per grain ? A. $24,69; 

^. At 5 mills per grain, what will be the weight of a silver 
cap that $24,69 will purchase ? A. 10 oz. 5 pwts. 18 grs. 

73. At 12 cents a pound, what cost 5 cwt. 2 qrs. 18 lbs. ef 
wagfii ? A. $76,08 cts. 

74. How many hundred weight of sugar, at 12 cents' per lb., 
may be boaght for' $76,08 P A. 5 cwt. 2 qrs. 18 lbs. 

7^. At 9 pence an hour, what will 2 yrs, 6 mo. 3 weeks, 6 da. 
12 Vi. labour come to in pence .? A. 187380. 
^ 7^, How many years' work, at 9 pence per hour, may be 

obtained for 1873b0 pence ^. A. 2 yrs. 6 mo. .3 weeks, 6 da. 

12 b, 

77. At 20 cents a nail, what is the price of 4 yds. of cloth P* 
j^. $12,80. 

78. At 320 cents a yard, what will 64 nails of cloth cost ? 
^. $12,80. 

79. At 1£ 2 s. 6^ d. per yard, what will 20 yds. of broadcloth 
cost in farthings ? A. 21640. 

80. At 6 cents a pint, what will 20 bu. pks. 3 qts. 1 pt. of 
flax-seed cost ? A. $77^22. 

81. How many shillings, at 2 farthings a gill, will 5 T. 1 p. 
1 hh4. 2 gals. 2 qts. 1 pf . 3 gills, cost ? A. 1935 s. 7 d. 2 qrs. 

82. At 2 shillings a quarter, how many dollars will 8 yds. 
1 qr. of broadcloth cost ? A. 11- 




85. In 1036800 farthings, how many dollars ? A. 3600. 

86. In 25 ffuineas, of !^ s. each, how many pence ? A. 8400. 

87. In 8400 pence, how many gumeas ? A. 25. 

88. In l5 lbs. how many ounces >,draras^ scruples, and grains ? 
jj. 180 ounces, 1440 drams, 4320 scruples, 86400 grains. 

89. In 86400 grains, jtow many scruples, drams, and ounces ^ 
A. 4320 scruples, 1440 drams, 180 ounces. « 

90. In ^ miles, 30 rods, hom many rods ? A. 81950, 

91. In 81950 rods, how many miles? A. 25&m. SOrods. 

92. In 15 lea. J m. 6 fur. 28 rods, 4 yds. how many barley 
eoro^? Ji. 8903304. 
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93. In 8903904 barley corns, how many leagues? 4. 15 lea. 

1 m. 6 fur. 28 rods, 4 yds. 

94. In 360 ells English, 4 qrs. 2 n. how many nails ? Jl. 
1804 <^s. 7218 na. 

95. In 7218 na. how many ells English f A, 360 £. £. 4 qn. 
2na. 

96. In 3000 JE:. Flemish, how many nails } A, 36000. 
97r'In 36000 nails, how many £. Flemish ? A. 3000. 

98. In 500 acres, how many roods ? A, 2000. 

99. In 2000 roods, how many acres ? A. 500. 

100. In 15 tons of hewn timber, how many soUd inches ? 
A, 1296000. 

101. In 1296000 solid inches of hewn timber, how many 
tons? A, 15. 

102. In 20 cords of wood, how many solid inches? A» 
4423680. 

103. In 4423680 solid inches, how many cords of wood.^ 
w3. 20. 

104. In 500 bushels, 3 pecks, 7 qts. 1 pt. how many pints ? 
A. 32063. 

105. In 32063 pmts, how many bushels ^ A, 500 bu. 3 pks. 

7 qts. Ijpt. 

106. In 20 tuns of wine, how many gills ? A, 161280. 

107. In 161280 gills of wine, how many tuns .? A. 20. 

108. In 360 years, 300 days, 20 hours, 50 minutes, and 37 
seconds, how many seconds ? A. 11378955037. 

109. In 11378955037 seconds, how many years .? A, 360 yw. 
300 days, 20 hours, 50 minutes, and 37 seconds. 

no. In 8 signs of the Zodiac, how many seconds? A, 
864000. 

111. In 20 purses, each containing 21 guineas, how many 
shillings, pence, and fartliings ? A. 11760 s. 141120 d. 564480 
far. " 

112. In 5 ingots of silver, each 5 lbs. 6 oz. 20 grs., how many 
grains ? A. 158500. 

113. In 239130 grains, how many ingots, each 6 lbs. 11 oz. 
15 grs. ? A. 6. 

114. A lady sent a tankard to a silversmith, that weighed 
5 lbs. 3 oz. and ordered it to be made into spoons, each to weigh 

2 oz. 2 pwts. ; how many spoons did it ma&e ? A. 30. 

115. A goldsmith^ hiving 15 ingots of silver, each weighins 
2 lbs. 7 oz. 3 pwts. which he wishes to make into bowls of2 lbs. 

8 oz., tankards of 1 lb. 10 oz., salts of 11 oz., and spoons of 1 oz. 
15 pwts-) &nd of eaeh an equal number, how many will there be 

of each sort? -li . 

♦f 
J?n^ 2 lbs, 8 oz.y 1 Ih. 10 oz., 11 ox., aiidl o%.t5 ftoCs.^ 
W& pemt^weigfUs ; add them up /or a diwoT ; iKtiv bwm 
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2 Iht. 7oz, Spwts. into penny tDeishiSj multiply by '^^for a, i2t«i- 
JUnd, divide, arid tlu quotient wul be the answer. A, 7. 

116. In 26880 lbs. of sugar, how many hhds., each 12 cwt.? 
A. 20. 

117. How many barley corns will reach round the globe, it 
bein^ 360 degrees ? A, 4755801600. 

ii0. In running 300 miles, how many times will a wheel 9 
feet 2 inches in circumference, turn round ? A, 17^800. 

119. In 172800 turns of a wheel measuring 9 feet 2 inches, 
how many miles .'' A. 300. 

120. How many times will a wheel, which is 15 feet 9 inches 
in eVrcumference, turn round in going from Providence to Nor- 
wich, it being 45 miles } A. 15(35-f-. 

1%1. A farmer rents a i>lantation of 400 acres, of which no 
more than 200 are to be tilled ; how many poles are there in 
the remainder .' A. 32000, 

122. In a lunar month, of 27 days, 7 hours, 43 minutes, 5 
seconds, how many seconds ^ A. 2360585. 

123. How many seconds is it from the birth of our Saviour 
to Christmas, 182B, allowing the year to contain 365^ days, or 
365 days, 6 hours ? A. 57(S72S^0. 

124. When a person is 21 years old, how many seconds old 
ishe.? 4 662709600. 

125. It is simposed the wars of Bonaparte, in 20 years, caused 
the death of 2000000 of persons \ how many was this per hour, 

allowing the year to contain 365 days 6 hours .' A. ll iV&VA * 



OOMPOVHB ADBZTXOy. 

^ XSZa 1- William bought an arithmetic for 2 s. 6 d., and 
an inkstand for 6 d. \ how many shillings did both cost ? 

2. Harry purchaRed a vest ; the cloth and making cost 56.. 
the buttons 9 d., and the thread 3 d. \ how much <Ud the vest 
cost ^ 

3. William, Harry, and Thomas gathered some nuts ; and 
when they measured them, it was found that William had 2 
qts. and 1 pt., Harry 3 qts. 1 pt., and Thomas 2,qts. ; how ma- 
ny pecks d[id they gather in all } 

4. How many pecks are 3 qts. -(- 1 qt. -f- 4 qts. ? 

5. How many yards are 2 qrs. -f- 3 qrs. -f- 3 qrs. .' 

6. How many gallons are 1 qt. 4~ 2 qts. -f- 1 ^- •' 

7. lAovr many pence are 1 qr. -J- 3 qrs. -^ 1 « ."* 

8. How many ^ihiUinga are 3 d. 4"*^ ^« -V ^ ^-^ 

9' 
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9. How many ponnds are 10 s. + 18 a. -4- 12 ■• ? 

10. How many bours are 50 m. -f- 20 m. 4- 10 m. ? 

11. Ho',v many feet are 4 in. -}- 10 in. -f- 11 in. ? 

12. How many minutes in 45 sec. + 15 sec. -f- 10 «»c. ? 

13. How many pounds in 8 oz. -{- 12 oz. -f- 12 oz. ? 

14. H^w many bushels in 1 pk. + 3 pks. -f- 2 pks. ? 

15. Sold a Virgil, that cost me 12 s. 6 d., so as to gain 1 s. 6 d. ; 
how much did I get for it .** . 



Q. What is this f which you have now been doings caUedf^ 
A. Compound Addition. ' ^ 

Q. Why do you call it Compound ? why not Simple Addition f^ 
A. Because there are more denominations thaii one. 

Q. What do you mean by more denominations than one ^^ 
A, ShiUingfl, pence, &c. in bne sum ; pecks, quarts, pints, &<^ . 
in another sum. 

Q. Whatfthen^isthe 
nations into one sum 



he coUecting mvmhers of different ^^enomt^. _ 
called f A. Compound Addition.' ^ 



Operation by Slate illustrated. 

1. A man bought a cart -for 6£ 12 s. 3 d., a load of hay for 3£ 
9 8. 7 d., and a cow for 4X 4 s. Id.} what did he pay for the 
whole ? 

How do you write the numbers down f 
A. Pounds under pounds, shillings un- 
der shillings, &c. 

How do you get the 11 d. in the an- 
swer f A. I nhd, by adding up the 
column of pence, that it mal:es 11 d., 
which I write undes the, column of 
pence. 
Am. iBl4 5 11 - 

A. Adding up the column of shillings, Tfind it makes 25 8..= 
1 £ 5 s. (for 20 s^ in 25, 1 time, and 5 over), writing the 5 s. under 
the column of shillings. 

What is to be done with the 1£ ? A. 1 must, of course, add 
ponnds to poiihds, and, to do this, I join, or carry it to the next 
column, which is pounds. 

How do you get the 14£ ^ A. Adding np the columo ot 
pounds makes 13 pounds, and 1£ (to carry) makes 14 £. 
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£ s. d. 

6 12 3 

3 9 7 

4 4 1 
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, From these illustrations we derive the following 

I. Hew do you place the numbers to be added t A, Poundi 
on^r pomidB, shillings under sbillingSi drams under drams, 
&c. ^ 

II. M which hand do you, hegv^ *o add f A. At the ri^ht. 

III. How do you add up thejk^rst column f A. hum Simple 
Addition. 

IV. What do you divide the amount by? A. By as many of 
tlus denomination as make one of the next higher, as in Re- 
daction. ' • 

V. What do you do with the remainder f A. Write it nn- 



n. What do you carry to the next column f A. The quo- 

yll How long do you proceed in this way f A. Till I come 
to the last column. 

yUl. How do you proceed with this? A. Add it up, and 
set the whole amount down, as in Simple Addition. 

Pboof. — Q. Wluit is the proof f A. The same as in Simple 

Addition. 

More Exercises Jot the .S]l4ik,-^ 

%. Bought a cart for 2 £ 15 s., a plough for 18 s. ; how 
much did both cost .' A, Z £ 13 s. 

3. Bought a coat for 5£ 6 s., a watch for 1£ 19 s. ; how 
much did they come to ? A. 7£^ s. 

4. A man bought one load of hay for 6£ 3 s. and another 
for7£ 15 s. 6 d.; how much did he give for both ? A. 13£ 
188.6 d. 

5. Sold an ox for 10£ 15 s. 6 d., a cow for 6£ 19 s. 11 d., a 
horse for 12£ 6 s. 4 d. ; how much money did 1 receive .? 
A 30£ 1 8. 9 d. 

6. Bouffht of a grocer 3 gals. 2 ats. of rum, 5 gals. 3 qts. of 
|in, and 4 gals. 1 qt. of molasses ; now many gallons did I buy 
m aill .' A. 13 ^als. 2 qts. 

7. Sold 4 hhds.' of molasses, the first of which contained 42 

falB. 2 qts. 1 pt., the second 65 gals. qt. 1 pt;, the third 50 gals. 
q*.8., and tne fourth 55 gais. 1 qt. 1 pt. ; how much was sold in 
all ? A, 213 gals. 3 ats. 1 pt. 

8. A grocer sold 4 iihds. of sugar, weighing a» follow* *, IK^ 
BratTcwt. 1 qr. 14 Iba., the second 5 cwLt» % fjp*. Vi"^^.^ ^^ 
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third 9 <^. 1 qt. 15 llw., the fourth 7 cwt. 1 qr. 10, lbs. ; what 
did the whole weigh ? ^. 29 cwt. 2 qrs. 21 lbs. 

9. A merchant booeht 4 piecea^ cloth, the first containing 
90 yds. 3 qra. 1 na., the seconirQ* yds. 3 qrs. 1 na., the third 
26 yda., and the fourth 10 yds. 1 qr. 3 na. ; how many yards 
did he boy in all ? .^. 73 yds. qr. 1 na. 

10. A man boofrht 3 bu. 3 pks. of wheat at one time, 6 bu. at 
another time, 7 bu. 2 pks. 7 qts. at a third, and 4 bu. 1 pk. 
6 qts. at a fourth ; how many bt»hels did he buy in ail P 
J3. 21 bn. 3 pks. 6 at«. 

11. A man boognt two loads of hay, one weighing 19 cwt. 
1 qr., and the other 18 cwt. 2 qrs. ; now much did both weigh ? 
Ji. 37 cwt. 3 qrs. 

12. A man travelled in one diur 27 miles, 3 fiir., in another 
day 30 m. 2 fur. 25 rods ', how £u md he travel in all .' Ji. 57 m. 
5 rar. 25 rods. 

13. A merchant bought 3 bales of cotton ; the first contain- 
ed 4 cwt. 3 qrs. 18 lbs., the second 3 cwt. 1 qr. 5 lbs., and the 
third 5 cwt. qr. 24 lbs. ; what was the weight of the whole ? 
A 13 cwt. 1 qr. 19 lbs. 

14. A man has 3 farms ; the first containing 150 acres, 2 
roods, 25 rods ; the second, 200 acres, 1 rood, 15 rods ; and the 
third, lOO acres, 1 rood, 10 rods : how many acres has he in all ? 
j9. 451 acres, 1 rood, 10 rods. 

15. William resided in Providence^ his native place, till he 
was 15 yrs. 6 m. 4 days old ; he then went to Boston, where ho 
resided 7 yrs. 2 m. 2 da. ; from Boston he emigrated to Salem, 
where he remained 4 yrs. 3 da. ; from Salem he went to Ports- 
mouth, and resided there two years precisely: now, bow 
much time did he spend in these places m all ? A.U8 yrs. 8 m. 
1 w. 2 d. 

16. A man brings to nuurket 3 loads of wood ; the first con- 
taining 1 cord, 64 %et, 864 in. ; the second, 2 cords, 63 ft. 64 in. ; 
and the third, 1 cord, 60 ft. 931 in. ; how much did he bring in 
all ? ./9. 5 cords, 60 ft. 131 inches. 

17. A goldsmith bought 4 ingots of silver, the first of which 
weighed 8 lbs. 2 oz. 12 pwts., the second 5 lbs. 4 oz. 5 pwts., the 
third 6 lbs. 10 oz. 11 pwts., and the fourth 6 lbs. 11 oz. 15 pwts. ; 
what was the weight of the whole ? A, 27 lbs. 5 oz. 3 pwts. 

18. James is 10 yrs. 2 mo. 3 wks. 4 da. old, Thomas is 
, 11 yrs. II mo. 5 da. old, Rufus is 9 yrs. 10 mo. old, Harry is 

14 yrs. old ; what is the sum of all their ages ? .^. 46 yrs. 2 da. 

By multiplying the anstoerg to the foUowing sums by 2, the 
true answers may be obtained. « 

J{ote. — ^It will be well for the learner, not only in this, but in 
^ rulea, to prove his results, when. prac^ifi^Ye. 

19. Add together 17 Z 13 b. 11 d. 1 f^r.^ia^- ^^ a.^^,^^.. 
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10£ 17 a. 3 d. 1 qr ., ?£ 7 s. 6 d. 3 qrs., 2£ 2 0. 3d. 2 qn. 18£ 17 ■. 
10 d. 2 qrs. A. 35£ 4 a. 6 d. 3 qrs. X 2. 

ao. Add together 46£ 16 s. 5 d. 1 qr., 2£ 8 s. 9 d. 2 qrs., 
58£, 16 8. 10 d. 1 qr., 316£ 15 s. 8 d. 2 qrs., 651£ 18 a. 9 d. 
2 QTS^ 405£ 16 8. 5 d. w9. 741£ 6 s. 6 d. X 2. 

21. Add together 30£ 10 8. 3 d. 2 qrs., 14£ 9 s. 8 d. qr. 
l£0B.ld.2qr^., 2£8 B. 7d.2qr8., 42£98. 6 d.2 qni.,28£58 
4 d. 2 qrs. A. 59£ 11 s. 9 d. 3 qrs. X 2. 

22. Add together 15 lbs. 10 oz. 18 pwts. 22 flrrs., 3 lbs. 3 oz. 15 
p^rts. ^ grs., 7 Ib^. 7 oz. 18 pwts. 13 grs., 5 lbs. 8 oz. 13 pwts. 
16 grs., 3 lbs. 6 oz. 9 pwts. 6 grs.,- 6 oz. 10 pwts. 11 grs. 
A. 18 lbs. 4 oz. 3 pwts. 8 grs. X 2. 

23. Add together 2 cwt. 3 qrs. 27 lbs., 1 cwt. 2 qrs. 16 lbs., 
. 3 cwt. 1 qr. ^ lbs., 5 cwt. 2 qrs. 12 lbs., 2 cwt. 2 qrs. 14 lbs., 5 

cwt. 1 qr. 15 lbs. A. 10 cwt. 3 qrs. 12 lbs. 8 oz. X 2. 

24. Add together 70 yds. 2 qrs. 1 na., 12 yds. 1 qr. 1 na., 9 
"yAs.O QT. 1 na., 40 yds. 2 qrs. 1 na., 56 yds. 1 qr. 1 na., 48 yds. 
1 qr. Ina. A. 118 yds. 2 qrs. 1 na. X 2. 

25. Add together 1 pk. 6 qts. 1 pt., 2 pks. 5 qts., 1 pk. 4 
qts., 1 pi 3 qts. 1 pt., 2 pks. 5 qts., 3 pks. 4 qts. pt. .^. 6 pks. 
6qt8.0pt. X2. 

^. Add together 38 gals. 2 qts. 1 pt. 2 gi., 16 gals. 1 qt. 3 gi., 
^ gals. 2 qts. 1 pt. 1 gi., 18 gal3. 1 qt. 1 pt., 7 gals. 1 qt. 2 gi., 
30 gals. 2 qts. 1 pt. A. 66 gaJs. X 2. 

^. Add togetner 80 lea. 1 m. 5 fur. 30 po., 50 lea, 2 m. 6 
for.20po., 40 lea. 1 ra. 7 fur. 15 po., 30 lea. 2 m. 4 fur. 25 po , 
70 lea. 1 m. 3 fur. 10 po., 60 lea 2 m. 2 fur. 4 po. A. 167 lea. 
Om.Sfiir. 32po. X 2. 

28. Add together 367 acres, 2 roods, 30 rods ; 815 acres, 1 
rood, 16 rods ; 40 acres, 2 roods, 20 rods ; 60 acres, 2 roods, 30 
rods. A, 642 acres, roods, 28 rods. X 2. 

29. Mid measure. — Add together 12 feet, 1335 inches ; 15 
feet, 1615 inches ; 2 feet, 755 inches j 13 feet, 1283 inches. 
•^.2S feet, 766 inches X 2. 

30. Add together 20 yrs. 363 da. 20 h. 50 m. 30 sec, 20 yrs. 
^ da. 10 h. 30 m. 20 sec, 12 yrs. 110 da. 13 h. 16 sec, 13 
J»- 8 da. 10 h. 20 ra. 14?'sec, 7 yrs. 20 da. 8 h. 10 m. 12 see. 
^' 36 yrs. 271 da. 19 h. 25 m. 46 sec. X 2. 

31. Add together US. 29°. 16^. 59''., 20<'45'. 11"., 8S. 3».10'. 
^'-y 3 S. 10«>. 6'. 10". .^.•^128. 1®. 39^. 35". X 2. 
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ftur^^Oaa. 1. WiJI-am had 2 qts. of WtaaU^ w«i ^E«% 

" I pt. ; how mtiny had he left ? 
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3. JaoMfy owing Rilfi» 1 0. 6 di, p&id hitn6 d; ; how moi^ 
did he then owe ? 

a Thomas bought il knife for 9 d., and sold it fcr 1 s. 6 d. ; 
how much did he make by the trade ? 

4. Harry and Rufus purchased 3 qts. of widnuts ; Harry p^id 
so much towards them, that he is entitled to 2 qts. 1 pt. ; now, 
what is RuiVis* part ? 

5. A servant, returning with a two gallon jug of molasses, 
perceived that it had leaked out some conffl«)eraBie, and, wishing 
to know how much, by emptying it into j. 6 quart and 1 pint 
measure, found it exactly fiUea the measure ; how much Wd 
leaked out ? 

6. From 1 gallon take 3 quarts. 

7. From 8 giUs take 2 pints. 

8. From 1 ounce take 12 drams. 

9. From 2 quarters take 3 nails. 

10. From 1 pound take 11 shillings. 

11. From 2 shillings take 10 pence. 

12. From 2 quarters take 20 pounds. 

13. Frem 3 weeks take 7 days. 



Q. WItat is this, tohieh you have now hem doings caRtdf 
A, Compound Subtraction. 

Q. What, then, is the taking one number from another of 
dijferent denominations calleaf A. Compound Subtraction. 

Q. Wherein does Compound differ from Simple Subtraction f 
A. Simple consists of only one denomination ; Compound of 
more than one. * 

OperaXvm by Slate iUustrtaed. 

1. A merchant bought a piece of cloth containing 10 yds. 

2 qrs. 3 na., and sold 7yds. 3 qrs. 2 na. ; how much had he left ? 

OPERATION. In this example, hoto are the numbers 

4 4 written downf A. The less under the 

yds. qrs. na. greater, with nuls under nails, quarters un- 

10 2 3 ^^^ quarters, &c., as in Compound Addi- 

ly o o tion. 

' ^ ^ How do you get the 1 na. in the answer f 

A n n -i ^. I begin with nails, the least denomina- 
•^' '^ ^ ^ I tion, and say, 2 na. from 3 na. leaves 1 na. 
How do you proceed to get the 3 qrs, f A. 1 cannot take 

3 qrs. from 2 qrs., but I can borrow, as in Simple Subtraction, 
1 yd. = 4 qrs. from the yards •, then aa.y , 4 «\ta. V^vnad ot added 
to the 2 qre. (the top figure) makea ^ qia,,feom^\a<iVV^vB^'^ 

qrs. leaves 3 qn. 
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^ Btat mmose tbat, histinid of adding fygut^ we mbtnbet first, 
hovr woold you proceed? ^. Taking 3 qn. from 4 qn. (bor- 
rowed) leaves 1 qr., and 2 qn. makes B qrs. 

How do YOU g$t the 2-7dB. ? ^. I must carry 1 yd. (for the 
yard which I borrowed) to 7 yds., making 8 yds., which, sub 
traeted from 10 yds., leaves 2 yds. 

1^^ Ffom* this example we derive the following 

RULE. 

f^ \ I. How do y&w write tke numbers downf A. The less un- 
dei the greater, placing each denomination as in Compound 
Addition. 

U. With which denomination do you begin to subtract f A, 
The least denomination. 

III. How do ytni subtract each denomination f A, From the 
dfiuonunation above it, as in Simple Subtraction. 

IV. Jf the lower number in any denonwnationbe greater than 
tfce upfptff how do.you proceed f A* Borrow as many units as 
make one in the text iiigher denomination, from which sub- 
tnct the lower number. * 

V' What must the remainder be added tof A, The upper 
nnmber. 

VI. Bow many do you carry in such cases? A. One. 

Vn. How do^ou subtract the last denomination f A, Kb in 

mple Subtraction. 

Proof. How do you prove the operation, A. By adding 
the remainder and subtrahend together, as in Simple Subtrac- 
tion, the amount of which must m equal to the nunuend. 

More Eocerdses for the Slate, 

2. If, from a piece of cloth containing 10 yds. 2 qrs., you cut 
off 2 yds. 2 qrs., how much will there be left ? A. 8 yds. 

3. A bought of B a bushel of barley for Ss. 6d. ; he gave 
B 1 hvL. of r^e, worth 4 s. 3 d., and paid the rest in money; 
how much did he pay ? ^. 4 s. 3 d. 

4. A bought of B a bale of cotton for 20£ 4 s., and B bought 
of A 4 tierces of rice for 15£ 18 s. ; A paid B the rest in mon 
ey ; how much did he pay ? A. 4£ 6 s. 

5. A man bought a wagon for 6£ 10 s., and sold it for 12jC 
18 B. ; how much did he make by the trade ? ^. 6£ 8 s. 

6. A man bought one load of hay for 4£ 10 s., and another 
for 5£ 15 s. ; how much more did ne give for one than the 
other.' A. l£.5s. 

7. A man bought two loads of hay, one ■we\g\v\Tk!g\^c?^. '^ 
qrs. 25 lbs., and the other ITcwt. Oqr, 26\\)« •, Yvovi tkxmSsx^^ 

one weigh more than the other ? A, 1 cwt. % <\rB» ^ '^%. 
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8. A merchant bought a pieco ol hroadcloth, eontaming 40 
yds., from which he sold 36 yds. 1 qr. 2 na. ; how much did he 
have left ? A. 3 yds. 2 qrs. 2 na. 

9. A grocer bought a hhd. of rum, containini^ C5 gals., and 
by accident 2 gals. 2 qts. 1 pt. leaked out; how many gallons 
did he have left ? A. 62 ff als. 1 qt. 1 pt. 

10 A merchant bought a quantity of com, weighing 20 
cwt. 2 qrs. 15 lbs., of which he sold 10 cwt. 3 qrs. 12 lbs. ; liow 
much had he left ? j^. 9 cwt. 3 qrs. 3 lbs. 

11. A grocer retailed 10 gals. 3 qts. 1 pt. 1 gi. of rum from a 
hhd. containing 54 gals. 2 qts. 1 pt. 2 gi. , how much had he left ? 
A. 43 gals. 3 qts. Opt. 1 gi. 

12. If, from a box of butter, containing 20 lbs., there be sold 
10 lbs. 8 oz., how much will there be lefl ? A.^ lbs. 8 oz. 

13. If, from a field, containing 40 acres, 2 roods, 20 poles, there 
bo taken 19 acres, 3 roods, 30 poles, how much will there be lefl ' 
A. 20 acres, 2 roods, 30 poles. 

14. William engaged himself in a store fot 3 yrs. ; after 
having stayed 2 yrs. 2 mo. 2 w. 2 da., how much longer had he 
to stay 'i A. 9 mo. ] w. 5 da. 

15. A farmer, having raised 40 bu. oTcom, kept 23 bu. 2pks. 
for his own use, and sold the rest ; how much did he sell .'' A. 
I6bu. 2pk8. 

16. A farmer made in on'e year, from his orchard, 200bbls. 14 
gals, of cider, of which he sold precisely 118bbls. 3 qts. 1 pt. ; 
how much had he lefl for his own use ? A. 82 bbls. 13 gals. I pt. 

17. If, from a parcel of wood, containing 40 cords and 64 feet, 
there be sold 39 cords and 32 feet, bow much will there be lefl ? 
A. 1 cord 32 feet. 

18. The distance from Providence to Norwich is 45 miles ; 
now, when a man has travelled 30 m. 7 fur 20 rods of the dis- 
tance, how much farther has he to travel t w9. 14 m. 20 rods. 

19. From 14£ 15 8. 6d. 2qrs. take 12£ 15 s. 6d. 3 qrs. A 
l£ 19 s. 11 d. 3 qrs. 

20. From l£ take 2 s. A. 18 s. 

21 . From l£ take 2 d. A. 19 s. 10 d. 

22. From 1£ take 2 qrs. A. 19 s. 11 d. 2 qiw. 

23. From 1 lb. take 19 grs. A. 11 oz. 19 pwts. 5 grs. 

24. From 1 ton take 10 oz. A. 19 cwt. 3 qrs. 27 lbs. 6 ox. 

25. From 1 lb. take 15 grs. .^.11 oz. 19 pwts. 9 grs. 

26. From 1 yd. take 2 qrs A.2qra. 

27. From 1 bu. take 1 pt A. 3 pks. 7 qts. 1 pt. 

28. From 1 yd.^ take J be. A. 2 ft. 11 in. 2 b.c. 

29. From 1 yd. take 1 in. A. 2 fl. 11 m. 

30. From J sq.yd. take 38q ft. A. fts^^.ft. 
31 From 1 ton ' 



r, timber 



I tnko 5C en 'm. A ^ soV. ?t. l^nft %o\. vn.. 
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dSL From 1 tr. fake 12fa. jf. 11 mo. 3 w. 6da. Vih. 

33. From 12£ 2 qn. take 6 d. ^. 11£ 19 a. 6 d. 3 qra. 
*M. from lOcwt. lOoz. take 5 dra. Ji. 10 cwt. 9 oz. 11 dra. 

35. From 1 £. £. 2 qra. take 3 na. A* 1 E. 15. 1 qr. 1 na. 

36. From 8 ffala. 3giU8 take 1 pt. Ji. 7 gala. 3 qU. 1 pt. 3 gL 

37. From 12 m. loroda take 3nir. A. 11 m. 5 mr. ISroda. 

38. From Imo. 2h. take 45m. jSL 1 mo. Ik. 15m. 

OOMCPOOTIB MUZinPXillO AHOlf . 

IF 33CnZa 1. If one knife coat 9 d., how many ahillinffs 
will buy 2 knivea ? WiU buy 4 ? Will buy 6 ? \ViU buy 8 ? 
Wmbu7l2.? 

^ ^ilfiam, haying a basket that would hold 1 qt. 1 pt., filled 
it with nuts ; how many ^ts. can be put in a basket that will 
^old twice as mueh ? 3 times as mucn ? 4 times as much ? 

3. At 1 B. 6d. a bushel, how many shilling will 2 bushels of 
•ppJeacost.^ Will4bu..' WillGhu..^ WillSbu..? 

4. Mnltiplj^ 2 s. 6 d. k^ 2. 

B. Multiply 2 pwts. 12 grs. by 2. 

6. Multiply 2 bu. 4 qts. by 3. 

7. Multipgr 3 gals. 2 qts. by 2. 

8. Multiply 2(Jm. 20 sec. bj 3. 

9. How many pence in 2 tmies 2 farthings ? 4 X 2 farthin({;0, 
or 2 qra. .^ 4x3qrs. .' How many shillings in 2 times6d.-f 
2Xl2d..' 4x6d.? 5xl2d..? 8 X 3d.? 4 X7d.? 3x5d. 
8Xl2d..? 

10. How nlany pounds in4 times 10 s. .' 3 X 10 s. ? 4 x 6b. ? 

Operation by Slate iUustrated. 

2. A merchant bought 5 yards of cloth for 2£ 68. 1 d. 3 qrs 
^er yard ; what did the whole cost ? 

How do you get the 3 qrs, in th§ 
answer f 

Ji. 5 times 3 qrs. are 15 qra. as 3 d 
3 qra., writing down the 3 qra. and 
carrying 3d. as in Compound Addi 
tion. 

How do you get the 8d t j9. 5 
times 1 d. are 5 d., and 3 d. (to car- 
/ ry) makes 8 d. 
JKw dff you get the 10s, f A. ^ times 6b. vt^^^^waXS. 
20 m., writing down the 10 a. and carrying the l£ 
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How do you get t1ul\£f j9. 5 times 2£ are 10£, and 1£ 
(to cany) makes 11£. 

From these illustrations we' derive the following 

RULE. 

1. WUh which denomination do you begin to multiply? A 
With the lowest. 

II. Ho7o do you multiply thai, and each denommation f A, 
Separately, as in Simple MultiplicaUon. 

ill. How do you divide each product and carry f A. As io 
Compomid Addition. . - 

Proof. What is the proof? A. As in Simple MoltipUcation 

More Exercises far the Slate. 

2. At 5 0. 6 d. a gallon, what will 2 gals, of mm cost ? A, 
lis. 

3. At 2 s. 6 d. 1 qr. a quart, what will 2 qts. of brandy cost ? 
(5-0-2) What will 3 qts. ? (7-6-3) What wiU 4 qts. ? (10-1) What 
wUlSqts.? (12-7-1) What will 6 qts. (15-1-2). A. 2£.108.6d 

4. How much wine in 7 bottles, each containing 2 qts. 1 pt. 
2 gills.? (4-3-0-2) How much in 8 bottles.? (5-2) In 9? (6-0-1-2) 
In 10 ? (6-3-1) In 11 ? (7-2-0-2). A. 30 gals. 3 qts. 1 pt. 2 gills. 

5. What is the weight of 3 doz. silver spoons, each doz. weigh • 
ing21bs.6oz.12pwts.3grs..? (7-7-16-9) WhatwilU doz. weigh? 
(10-2-8-12) What wiU 5 doz. ? (12-9-0-15) What will 6 doz. ? 
(15-3-J2-18). A. 45 lbs. 10 oz. 18 pwts. 6 grs. 

6. 




qrs. 

(6-2-2-25-7-12) 

(7-13-1-17-13-11) Of 11 loads? (16-17-2^0-f-5) Of 12 loads ? 

(18-8-0-20-7.4). A. 49 T. 1 cwt. 3 qrs. 7 lbs. 14 oz. 

7. At the rate of 36 lea. 2 m. 3 fur. a day, how far will a ves- 
sel sail in 6 days ? (220-2-2) In 15 days .? (551-2-5) In 10 days? 
(367-2-6) In 9 days? (331-0-3.) ^. 1471 lea. 2 m. 

8. In 8 bales of cloth, each bale oontaining 12piece8, each 
piece 27 yds. 1 qr. 2 na., bow many yards ? A. 2628 yds. 



oompotTHD DnrisxoH. 

IT JOODOXm 1. William had 2 qts. 1 pt. of walnuts, which 
to wiabed to divide equally among Ya% \n9o \kX\XA Vstcji^JbvftTa * 
Aoir many must he give each? 
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2. James bought 2 books for 2 b. 6 d. ; how maeh did he pay 
spieoe ? 

3. If you pay^ 1 s. 6 d. fiir 2 inkBtands, how many BhillingB 
would that be apiece ? 

4. A man bought 4 lamba for 6 BhiUings ; how many pence 
did he pay apiece ? 

5. WilUam has 3 pks. 4 qtfl. of walnuts, which he wishes to 
pat into 4 little baskets, each of which will hold 7 qts ; will his 
baskets hold all his walnuts, or not? and inform me how you 
do it. 

6. 3 men have 4 gals. 2 qts. of cider allowed them every day ; 
how much is that apiece ? 

7. JIow many pence is -J- of 1 b. ? j of 2 s. ? -J- of 3 s.? -J- of 1 s. 

6d.? ioflB.3d..? iofl8.6d.? iof2s.6d.?iofld.? i 

ofld-Jqrs. 

Q. What is ihiSf which you hav§ now been doing, called f A. 
Compound Division . 

Q. Wherein does it differ from SimpU f A. Simple consists 
ofonijone denomfnation ; Compound, of more than one. 

^. Wkatf then, is the process tidied, by which we find how 
many times one number is contained in another of different 
dtwmjiatians f A. Compound Divitdon. 

Operation by Slate illustrated, 

1. A man bought 2 loads of hay for 15£ 3 s. 8 d. ; how much 
wu that a load.' 

How do you get the 7£ in the answer f 
A. I begin as in Short Division of whole 
numbers, and say, 2 is contained in 15£, 
7 (£) times, .and Ij^over, writing down 
the 7 times. 

What do you do -with the 1£ over? 
A. l£ = 20s., which I join or carry to 
the 3 s., making 23 s. 
^otD do youjproceed, then, to get the lis. f A. I say, 2 in 23, 
U times, and Is. over, writing down the 11 s. underneath. 
How do you get the 10 d. f A. The 1 s. over being equal to 
12 d., I join or carry it to 6 d., making 20 d. ; then, 2 in 20, 10 
times. 

From these illustrations we derive the following 

^ BUJLE. 

r /- .45r wAtcA hand do you begin to divide^ and "hovs 4» >1^^ 



OPERATION, 
ao IS- 
£ B. d. 

2)16 3 8 



^.£7 11 10 



^^Divhio^'^ t^e hi^rhea^ denomination, bh^l ^-ntx^ 
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n. ffytm k^v rimainder, how <(p ypn |rrf eeed? ' ^. find 
how many of the next lower denominatioB tmis remainder is 
equal to, which ad4 to the next deAommatioi^ ; af|er which 
divide as in whole niunbera. 

Proof. What is the proffff A. The pame a^ in Simple Di 
Tudon. 

Store Ex&dsesfar the SSate, 

2. If a tons of b»F 0081 40£ 14 0. 8d.» what will 1 ton cost? 
j9. 5£l0.1Od. 

3. If 11 gals, of brandy c^wt 5£ l^s. 5d./what will 1 frallon 
eost ? A. 10 s. 7 d. 

4. If a man n>end 60£ 139. 4 d. a wpek, ho^ much is that a 
day? w^. d£138. 4d. 

5. If 1 cwt. of rice cost 2£ 6 s. 8 d., what will 1 lb. coat ? Ji, 
0£08.5d. 

6. Tou have 31£ 9 s. 6 d. to be divided equally among 2 men ; 
how much would it be apiece^ (15-14-9) How much would it 
be apiece to be divided among 3 ? (10-9-10) Among 6 ? (IM-ll ) 
•9. 3l£98.6d. 

7. Divide 2 gals. 2 qts. by 4; (0-2-1) by 6; (0-2) by 10 i (O-l) 
by 2; (1-1). jJ. 2gals. 2qts. i pt. 

8. Divide 96 acros 2 roods, 16 rods, by 7; (13-3-8) by 8; 
(12-0-12) by 12 ; (8-0-8). Ji. S3 acres, 3 roods, 28 rod*. 

Questions to exercise me foregoing Rules, 

1. What is the sum of the following numbers, viz. one, two 
^ thousand, thirty thousand, four litillions, twenty thousand, nine • 

teen, four hundred millions ? j9> 404052020. 

2. Bought a coat for 15 dollars, a vest for 1 dollar 2^i cents, 
a pair of boots for 6 dollars 12^ ; what did the whole cost me ? 
A. $22,50. 

3. Bought a horse for $75, and sold him for 37^ cents less 
than he cost me ; what did I get for him ? A, $74,62,5. 

4. What will 3200 yards of tape come to at 6^ cents, or ^ 

of a dollar, a yard » (200) At 12^ cents, or i of a dollar ? (400) 

At 25 cents, or i of a doUar ? (800). A, $1400. 

. 5. How many yards in 31557600 rods? A, 173566800. 

6. How many years in 31557600 seconds, allowing the year 
to contain 365^ days ? A, 1 year. 

7. At 4 cents a gill, what will 1 tun of wine cost? A. 
$382,56. 

8. How much wine can be bought for $322,56, at 4 cents a 
ffU? j9. 1 tun. 
A /rofrimiiij rode in 1100 yds.? In^SfiSi'S^.^ A.^JSivifts. 



# 
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10.H<nriii«7do]hnin90Q£? Iq900£? jf . #1000.- 

11. Reduce 5£ 17 s. 6 d. to &rthingrs. A, 5640 earthing^s. 

12. How many pounds in 5640 farthingfl ? A. 5£ 17 s. 6 d. 

13. Mukipljr 9600 by 25^. j9. 90600. 

14. What wilhl ton of cloyer-feed cost, at 5 mills an ounce ' 
j!l.|]79;aO. 

Id. At 2 cents an inch, what will 1 yard of cloth cost ? A. 
72 cents. 

16. Reduce 1 tun to gills. A, 8064 gUls. 

17. Reduce 20 bushels to pints. A. 1280 pints. 

18. Reduce 4 tons* to drams. A, 2293760. 

19. How many bariey-coms will reach across the Atlantic 
Oceao, allowing it to be 3000 miles .' A. 570240000. 

20. How many times will a watch cUck in 20 years, if it 
dick at the usual rate of 60 times in a minute ? A. 631152000. 

21. A &ther left legacies to hi* children as follows: to 
t honas, 75£ 14 s. 6 d., to William 3 times as much as Thomas, 

to bis daughter Mary \ as much as Thomas, and to Susan, his 
TOoogeBt child, as much as all the rest, lackW 20£ 13 s. 8 d. . 
Wmochdid each receive ? A. William 227£ 3 s. 6 d., Mary 
m 128. 5 d., Susan 294£ 16 s. 9d. 



Mr, Charles Testy 

To Lewis P. Child^ Dr. 

M87. 

Jul 1. To 3 yds. Linen Cloth, at 1 s. 6 d. a yard, 

" 15. ** 1 ton of Hay, at 4 s. 6 d. a hundred, 

Feb.28. " 25bU8hel8ofRye,at3s. 9d.abushel, 

tfar. 9. « 3 Cows, at 5£ 10 s. a head, - - - 



JC25 18s.3d 
Hali&z, April 1, 1827. 

Received payment, 

Lewis P. Child. 



T JUUUV- 1> If one third (() of an apple cost 2 cents. 



what will a whole apple cost .' -Jf 

2 If one third cost o cents, what will a whole one cfj^t If 
one third cost 4 cents, what will one whole apple co«t-?T Jf one 
UbirdeoatdcentsF Scenta? 9cent8? 20cenU? !)^ <MA\a> Y^ 
eentt? 

10 
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3. If yott pay 3 cents for one fifth (-^) of an onMg^y what will 
a whole orange cost ? 

4. If you pay 2 dollars for one eighth (^) of a ticket, wha 
will a whole ticket cost ? 

Q. How many halves to an apple, or any thing ? 

Q. How many thirds ? Fifths ? Eighths ? Sixteenths ? 

Q. When an apple, or amr thing, is divided into two e^ua. 
parts, woyld you call one of these parts a half or a third ^ 
Into 3 equal parts, what is one part called ? 

Q. Into 4 parts, what is one part called ? 

Q. Into 5 parts, what is one part called ? 

Q. Into 8 parts, what is 1 part called ? 

Q. Into 8 parts, what are ^ parts called ? 

Q. Into 8 parts, what are 5 parts called ? 

Q. When an apple, or any thing, is divided into two equal 
parts, how would you express one part, on the slate^in figures ? 
ji. I set the I doxon^ and draw a line under it ; then write^thr. 
2 under the line. 

Let me see you write down, in this manner, on the slate, 
one half. One third. One fonrtli. One fifth. One sixth. Two 
sixths. Three sixths. Three eighths. Ei^ht twelfths. 

Q. JVhat are such expressions as these eddied f A. Fractions. 

Q. When, then, any whole things as an apple, a unit, ^c. is 
broken or divided into equal parts, what are these parts tail- 
ed f A. Fractions. 

Q. Why caUed fractions f A. Because fraction signifies 
broken, 

Q. You have seen, that, when any wftole thing is divided in 
to 3 parts, these parts are called thirds ; into 4 parts, callea 
fourths: what, then^ does the fraction take its name or derwrni- 
nationfrom f 9. From the number of parts into which any 
thing is divided. 

Q. When an apple is divided into 6 parts, and you are de- 
sirous of giving away 5 parts, how would you express these 

parts T A. ^. 

Q. WJiat is the 6 (in i) called f A. The denominator. 
Q. Why so called? A. Because it gives the name or do- 
nomination to the parts. 

Q. What is the 5 {in -|-) called f A. Numerator. 

Q- Why so called f A. Because, it numerates or numbers 
the parts. 

Q. ff j&icA is the numerator, then t A. The number above 
the luMhi^. 

(^. }f^»^ja the denominator f A. The number below the line. 

Q,. What, then, does the denominator show 9 A. The number 
Sparta a unit, or any thing, ia divVdad Vala. 
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4^. What dots tht numerator showf A. How many parts 
are taken, or used. 

Q. In the expressions %, -^^ -^j -^, which are the numeror 
tors, and which are the denominators ^ 

Q. If you own ^ of a vessel, how many "parts is the vessel 
supposed to be diviiitid into ? and how many parts do you own f 
A. 40 parts, and I o\yn 28 parts. 

Q. Is i of an apple wArre than \ of it f 

Q, Whatfractionf then, is greater than -J ? Than ^ ? Than -^ ' 
Than § ? Than |? What fraction is less than f ? Than f r 

7%anf? Than%> 

Q. From these remaritSj what appears to be a correct defifti- 
turn of fractions f A, They are broken parts of a whole num 
ber. 

Q. Hoio are they represented f A. By one number placed 
above another, with a line drawn between them. 

Q. In Simple Division, you recollect, that the remainder was 
represented in like m.anncr ; what, then, m.ay justly^ be consid- 
tred the origin of fractions f A. Division. . 

Q. What may the numerator be considered T A. The divi- 
dend. ' 

Q. What may the denominator be considered f A, The di- 
Tiflor. 

Q. What, then, is the value of a fraction t A. The quotient 
of the numerator divided by the denominator. 

Q. What is the quotient of 1 dollar divided among 2 men f 

Q. What is the quotient of 7 divided by 8? A. -0-. 
Q. How, then, are fractions represented t A. By the sign 
of<hvi&iOAi. 

Q. What does f exprtssf ... c 2 b the dividend. 

A. The quoUent, of which J ^.^ ^ ^^.^^ 



1. If 3 apples be divided equally amonff 8 boys, what part of 
one apple will each boy receive .'* 1 apple among 8 boys would 
be ^ of an apple apiece, and 3 apples would oe 3 times as 
much fthat is, | of an apple apiece Ans. f . 

2. If 4 oranges be divided equally among 8 boys, what part 
of an orange is each boy's part ? 1 orange among 8 boys 
= I", and 4 oranges are 4 times a^ rnuch ; that is, ^, Ans. If 

2 oranges among 7 boys i A. -f . 9 orai^ges among lii boys .'' 
20 orai^6£r among 37 boys ^ 

3. One orange among 2 boys is -^ of an oxaxi^^ v^^m^^^'W-a 



t 

\ 
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nmoli if I divided by 2, then ? Jhu. i. How macb is 1 divid- 

•d by 3 ? jf . i. The quotient of 5 divided by 6 ? J. f. Of 
3bv5? Of7by9? Of8byl3? OfllbvlS? 

4. What part of one apple is a third part of S apples ? j9 third 
part of one apple is l, and a third part of 2 apples must be 
twice as much ; that », § o/* 1 apple. A. f . 

5. What part of 1 apple is one fourth (|) part of 3 apples .' 
I o/ 3 apples is 3 times as much as\qf 1 apple ; that is,\of 
1 apple. A. \. 

6. What part of one apple is -^ of 3 apples ? A. \. What 
part 3f 1 apple is -{- of 4 apples } A. ^' -j- of 4 apples is what 
part of 1 apple ? Ans. %. 



A Proper Fraction. Q. We have seen that the denomina- 
tor shows how many parts it takes to make a whole or unit; 
when J theny the numerator is less than the denominator , is <Xe 
fraction greater, or less, than a whole tkin^ or unit f A. It 
must be less. 

Q. What is such a fraction called f A. A Proper Fraction. 

Q. How may it always he known f A. The numerator is 
less than the denominator. 

Q. What kind of fractions are ^, J, J, &c. ^ 

Ah Improper Fraction. Q. When the numerator is as 

large f or larger than the denominator, as, f-, -ff-, ^,it is plain, 
that the fraction expresses 1 whole, or more than 1 whole,, 
what is such a fraction called? A. An Improper Fraction. 

Q. HoiD may it be known f A. The numerator is greater 
than the denominator. 

Q. What kind of fractions are -J, -^, f , dec 
A MiiED Number. Q. What is a mixed number f A. A 
fraction joined with a whole number. 

Q. Jfliat kind of fractions are 15|^ 1&^, &e. 

Q. What kind of fractions are each of the following expreS' 

sums. viz. 15f , h ¥, 8|, a, 7i> "¥ ? 



^ ZXXTT. To change an Improper Fraction to a Whole 

or Mixed Number. 



1. How many whole apples are there in 6 thirds (f ) of an 

[ apple? In 8 quarters (f) ?* In J#- .? In-^? In^? InM? 

I InM? 

2 How many weeks in ^ of a week? In.^ ? In ^ ? In 
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3. How many pints in f- gills ? In -^ gilla ' In ^ gills f 

4. How much is f of a dollar ? j9. $I. Is f ? w9. 1 and ^ 

«=14. Is-^^? IsJ^? Is-V^? Is^? Is^? 

Q. WhtU is the Jmding how many whole things are contain 
€d in an improper fraction called ? A. Reducing an improper 
iVaction to a wnolo or mixed number. 



t. JameSi by saving -^ of a dollar a day, would save in 33 
ilays ^% ; how many dollars would that be ? 



OPERATION. 
16)33 

Am, 2^ dollars. 



In this example, as -^ make 1 Similar, 
it is plain, that a^ many times as 16 is 
contained in 33, so many dollars it is, 
16 is contained 2 times and 1 over ; thai 

is, 2^^ dollars. 
Rule 'I. What, then, is the rule for reducing an improper 
fraction to a whole or mixed number f A. Divide the numera- 
tor by the denominator. 

Mare Exercises far the Slate. 

2. A Regiment of soldiers, consuming -}- of a barrel of purli 
t day, would consume in 28 days ^ of a barrel ; how many 
barrels would that be .^ A. 5^ barrels. 

3. A man, saving 7 of a dollar a day, would save in 365 daytf 
^ ; how many dollars would that be ? A. $73. 

4. Reduce -^f-J^ to a mixed number. A. 20-^. 

5. Reduce ^7^ to a mixed number. 

6. Reduce -^ to a mixed number. 

7. Reduce -^^ to a mixed number. 

8. Reduce -^^ to a mixed number. 

9. Reduce ^^y^ to a mixed number. 

10. Reduce "H"?^ to ^ whole number. 



A. 


72iJ. 


A. 


4f. 


A, 


I2A. 


A. 


I3ii- 


A. 


23i#. 


A. 


144. 



y ZSatVZ. To reduce a Whole or Mixed Number to 

an Improper Fraction. 

1. How many halves will 2 whole apples mf.ke ? Will 3 
Will 4? Will 6? Will 20? Will 100? 
j9. How many thirds in 2 whole orangfts^ Itt^^ \a.^ 
In 3? In3i? In 8? In 12? 
10* 
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3. A fiitber, dividing one whole apple among his obildren, 

gave tliem J of an apple apiece ', how ^many children were 
there ? 

4. James, by saving | of a dollar a day, found, after several 
days, that he had saved 1| of a dollar ; hpw many Sths did he 
save ? and how many days was he in saving them P 

5. How many 7ths in 2 whole oranges ?- In 2f ? In 9f ? In 

3f? 

This rule, it will he perceived, is exactly the reverse of the 
last, and proves the operations of it. 



1. fid 20% of a dollar, how many 8ths? 
OPEEATION. 

8 



240 = the 8tbs in30 dollars. 
3 = the Sths in f . 



243 =t:^. An9* 

Rule I. fFhtU, then, is the rule for reducing a mixed or 
whole number to an improper fraction ? A. Multiply the whole 
number by the deiommator of the fraction. 

II. What do you add to the product f A. The numerator . 

III. Whai is to be written under this result f A The de- 
nominator. 

Mwe Exercises for the Slate, 

2. What improper fraction is equal to 20^ ^ A, ^^^ 

3. What improper fraction is equal to TSU .' A. ^^. 

4. What improper fraction is eijual to 4^.'* A. ^. 

5. What improper fraction is equal t« 12j ? A, ^, 

6. What improper fraction is equal to 16^? A. -^j^. 

7. What improper fraction is equal to 17-]^? A, -V^. 

8. Wliat improper fraction is equal to 144i^ ? A. -^ H^ . 

9. Reduce SOj^ pounds to 20ths. As r^ of a pound = 1 «., 
j^ ss2 s., the question is the same as if it had been stated thus 
jx 30£ 5 B. how many shillings ? A. ^^ = 605 shillings. 

10. In 14 f weeks, how many 7ths ? A, J-^ = 101 days. 
Jl. In 2&i pecks, how many 8iha> A. ^^ «^W ^i^rts. 
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ir JULLVU. To reduce a Fiiaction to its lowest Terms 

Q. When an apple is divided into 4 parts, 2 parts, or i, are 

evidently i of the apple : now, if we take i, and multiply the 

'1 and 2 both by 2, we shall have i again ; why does not this 
xnokiplying alter the value ? jS. Because, when the apple is 
divided into 4 parts, or quarters, it takes 2 times, as many 
parts, or quarters, to make * one whole apple, as it will take 
parts, when the apple is divided into only 2 parts, or halves : 
nence, multiplying only increases the number of parts of a 
whole, without altering the value of the fraction. 

Q. Now, if we take f , and multi|^y both the 2 and 4 hj, 2, we 

obtain f^ =: j ; what, then, is i equal to ? A. f-, or i. 

Q. Now it is plain that me reverse of this must be true ; for, 

if we divide both the 4 and 8 in f- by 2, we obtain f-, and, di- 
viding the 2 and 4 in f^ by 2, we have j^ ; what, then, may be 
inferred from these remarks respecting multiplying or divid- 
ing both the numerator and denominator of the same fraction ? 
Ji. That thev may both be multiplied^ or divided,, by the same 
number, without altering the value of the fraction. 

Q. What are the numerator and denominator of the same 
fraction called ? A. The terms of the fhiction. 

Q. What is the process of ehan^ng ^ into its equal i caJOr 
edf A. Reducing the fraction to its lowest terms. 

Menial Exercises. 

1. Reduce f- to its lowest terms 

2. Reduce ^ to its lowest terms. 

3. Reduce f to its lowest terms. 

4. Reduce -^ to its lowest terms. 

5. Reduce H to its lowest terms. 

6. Reduce ^ to its lowest terms. 

7. Reduce ]/^ to its lowest terms. 

Operation by Slaie illustrated. 
1. One minute is ^ of an hour, and 15 minutes are ii, 
what part of an hour will H make, reduced to its lowest terms ' 



OFE&ATION. 



How do you get the -A- in this example ' 
A. By dividing 15 and 6b, each, by 5. How 



\_15_3 1 J do you get the ^f A. By exvwd£ua^^ «sA. 
/60 IS'^4 I 12,eachfhjZ, How do ^oukivoiDthox\ 
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is reduced to its lowest tenns f A. Becaase there is xto liui)> 

ber greater than 1 that will divide both the terms of ^ without 
a' remainder. 

From these illustrations we derive the following 

RULE. 

1. How do you proceed to reduce a fraction to its lowest 
terms f Az Divide both the terms of the fraction by any num- 
ber that will divide them without a remainder, and the quo- 
tient? a^aip in the same manner. 

II. When is the fraction said to he reduced to its lowest 
terms f A. When there is no number greater than 1 tnat will 
divide the terms without a remainder. 

More Exercises for the Slate, 

2. Reduce ^ of a barrel to its lowest terms. A. f. 

3. Reduce §§ of a hogshead to its lowest terms A. ^. 

4. Reduce ^^ of a tun to its lowest terms. A. ^. 

5. Reduce - ^^ of a foot to its lowest terms. A. •^. 

6. Reduce ^f f of a gallon to its lowest terms. A. ^. 

7. Reduce i^l^f § of an inch to its lowest terms. A. ^ 

11 ZZZVZZX. To multiply a Fraction by a Whole 

Number. 

1. If 1 apple cost ^ of a cent, what will 2 apples cost .' How 
much is 2 times \ ? 

2. If a horse eat | of a bushel of oats in one day, how many 
bushels will he eat in 2 days ? In 3 days P How much is 2 
times ^ ? 3 times ^ • 

3. William has f of a melon, and Thomas 2 times as much j. 

what is Thomas' part ? How much is 2 times f ? 2 times f- f 

2 times ij- ? 3 times f ? 6 times -^ ? 

Q. From thrse examples, whut effect does multiphjing tfte 
numerator by any number appear to have on the value of the 
fraction, if the denominator remain the sajnc ? A. It multiplies 
the value by that number. 

Q. 2 times ^- i« J = ^ : but, if we divide the denominator 4 

{in ^) by 2, we obtain ^ j what effect, then,does dividing thf. de- 
nominator by any number have on the value of a fraction, if the 
numerator remain the same ? ^.11 m\ii\\.\v^a^ \K« ^nl^e by 
^af number. 
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Q. What is the reason of this ? Ji, Dvriding the denomina 
tor makes the parts of a whole so many times larger; and, if 
as many are taken, as before, (which wiu be the case it the nu ' 
merator remain the same,) the value of the fraction is evident- 
ly increased so many times. 

Again, as the numerator shows how many parts of a whole 
are taken, multiplying the numerator by any number, if the 
denominator remain we same, increases the number of parts 
taken ; consequently, it increases the value of the fraction. 

4. At -^ of a dollar a yard, what will 4 yards of cloth cost ?. 
4 times -^ are }§ — j of a dollar, ^ns. Buty by dividing the de- 
nominator of^ by 4 f as above sAoton, we immediately have ^ 
in its lowest terms. 

From these illustrations we derive the following 

RULE. 

. I. How can you multiply a fnuHion by a whole number f 
A. Multiply the numerator by it, without changing its denom- 
inator. 

II. How can you shorten this process f A. Divide the de- 
nominator by the m^le number, when it ean be done without 
a remainder. 

Exercises for the Slate, 

1. If a horse consuxne -^ of a bushel of oats in one day, 

bow many bushels will he consume in 30 days ? A. -f j — 6 
bushels. 

2. If 1 pound of butter cost ^^ of a dollar, what will 205 

pounds cost ? A. W=30j^=5of dollars. 

3. Bought 400 yards of caUco, ^t ) of a dollar a yard ; what 

did it come to ? A. -^^=^150. 

4. How much is 6 times -jft- ? A. if=liV- 

5. How much is 8 times | j ? A. ■Vy^«=Sif|=2f-. 

6. How much is 12 times iV • •^' f l-= ^ A — ^- 

7. How mucli is 13 times f B? •^. Vh^-^ Hi- 

8 How much is 314 times f ? A. ^==235i=335j. 
9. How much is 513 times ^.? A. ^fp^=326iV. 
10. How much is 530 times fj.? A. H¥^^=483}i. 

Divide the denominator in the follovain^* 

If. How much is 42 tmies ^ ? A. 11. 
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12. How mach is 13 Umesfl^ ? A, ^t^^S^. 

13. How much i» 60 times y^- i A. J=^J. 

14. At 2\ dollars a yard, what will 9 yards of cloth cost? 

9 timts 2 nre 18, and 9 times i are f=sl^, which, added to 18, 

makes 19i dollars. A. This process is substantially the sanu 
as V XXVII., by which the remaining examples in this rult 
may be performed: 

15. Multiply Zi by 367. A. 1192|. 

16. Multiply %i by 811. A. 1450f . 

17. Multiply 8^ by 42. A, 129^8=129^. 

irzzzzac. - To multiply a Whole Number by a 

Fraction. 

Q. When a number is added to itself several times, this re- 
peated addition has been called multiplication ; but the term lias 
a more extensive application. It often happens that not a 
whole number only, but a certain portion of it,* is to be repeat- 
ed several times, as, for instance, If you pay 12 cents for a mel- 
on, what will j- of one cost ? j- of 12 cents is 3 cents ; and to 

vet f , it is plain that we must repeat the 3, 3 times, making 9 
jenta, the answer ; when, then, a certain portion of the multi- 
plicand is repeated several times, or as many times as the nu- 
merator shows, what ia it called ? A. Multiplying by a fraction. 

How much is i of 12 .? §ofl2? iof20.? fof20? i of 

8? fof8?iof40? iof40? fof40? tof40? 

Q. We found in Multipucation, U X., that when two numbers 
are to be multiplied together, either may be the multiplier , 

hence, to multiply a whole number by a fraction, is the saip^ 
as a fraction by a whole number ; consequently, the operations 
of both are the same as that described in ^ XXVII. ; what, then^ 
is the rule for multiplying a whole number by a faction ? (For 
answer, see H XXVli.) 

Exercises far the Slaie> 

1. What wiU 600 bushels of j>at8 cost, at -^ of a aoUax a 
bushel? j^. $112^^. 

2. What will 2700 yards of tape cost, at |^ of a dollar a 
jrard ? A. $337^^. 

3, Multiply 4^35 by 5^. ^.25210. 
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I. Multiply 27S by 15f . A. 4284. 

5. Multiply 999 by 2l|. A. 21201. 

6. Multiply 20 by 5,p<y •^- 101^. 

ff ZIi. To divide a Fraction by a Whole Number. ' 

1. If 3 apples cost | of a cent, what will 1 apple cost ? How 
ich is f -T-3 ? 

2. If a horse eat ^ or J of a bushel of ipeal in ^^^-iifiyB, how 
nch will he eat in one day ? How much is J-!-2 ? 

3. A rich man divided f^ of a barrel of flour ani^ong 6 poor 

PD ', how much did each receive ? How much is l-r-C ? 

4. If 3 yards of calico cost § of a dollar, how much is it a 
ird ? How much is |h-3 ? 

5. If 3 yards of cloth cost -^^ of a dollar, how much is it a 
ird? 

The foregoing examples have beon performed by simply di- 
ding their numerators, and retaining the same denommator, 
T the following reason, that the numerator tells how many. 

irts any thing is divided into ; as, |f are 4 parts, and, to divide 
parts by 2, we have only to say, 2 in 4, 2 times, as in whole 
imbers. But it will often happen, that the numerator cannot 
» exactly divided by the whole number, as in the following ex- 
aples. 

6. William divided | of an orange among his 2 little 
'others > what was each brother's part ? 

Wt have seen, IT XXXVIl.,fAfli the value of the fraction is not 
ttred by mvltiplying both of its terms by the same number ; 

jsQCe, ^x 2i— | . ' JVotc, f- are 6 parts , and William can give 
parts to each of his two brothers; ^or 2 in 6, 3 times. A. \ of 
L orange apiece. 
Q. In this last example, if (in \) we multiply the denominator 

by 2, (the whole number,) we have \, the same result as he- 
re ; why is this ? A. Multiplying the denominator makes the 
LTts so many times smaller ; and, if the numerator remain 
le same, no more are taken than before ; . consequently, the 
due is lessened so many times. 

From these illustrations we derive the follo\ving 

L When the numeraior can be divided by tlie loKole nuTKh^T 
*!eAi»a a remaindtTf fiou do you proceed § A, "DYvid.^ \>cv* Tca. 
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iienlor by the whole mimberi writiDg the denomliiaior under 
the quotient. 

H. If hen the numerator cannot he thus divided^ koto do you 
proceed f A. Multiply the denominator by the whole number, 
writing the result under the numerator. 

ExerdaesfoT the Slate. 

1. VjB yards of t«]>e coet -^^ of a dollar, how much iB it a 
jrard ? How mueh ia ft - i S ? 

2. Divide | by a A, A==A- 

3. Divide ^ by 6. A. flS— 4^6 . 

4. Divide ^ by 8. A. tSt. 

5. Divide ^ by 8. (Divide the numerator.) A. ^. 

6. Divide 2^ by 4. ' A. 2^0— 1?6 - 

Jfote. When a mixed number occurs, reduce it to an im- 
proper fraction, then divide as before. 

7. Divide $6j among five men. A. C|>> V - 8 - &— j l— ljh' 

8. Divide 2^ by 4. A. fj. . 

9. Divide 16f by 5. A. ■W=3ii- 

10. Divide 25^^ by 20. A. Hh=^iii 

11. Divide 8f by 6. A. 4|=lH- 

12. Divide 114^ by 280. A. -f^. 

^ XXiZ. To multiply one Fraction by another. 

1. A man, owning {^ of a packet, sells ^ of his part ; what 
part of the whole packet did he sell ? How much is |- of i^? 

X "» ^^^^ ipi^^ reason of this operation will appear from 
4 X 8 ss 3:2 ' '^^ 

the following illustration. 

Once i is ^, and iofiis evidently ^ divided hv 4, which is 
done, IT XL., by multiplying the denominator 8 by the 4 y making 

2&;thatis,iofi=^. 

Again, if i of i be ^, then i of i toiU he 5 times as 
muchf tfuU iSf -fy. 

Again f if iof i he -^j then \ toiU be ^ times fe-^ii 
Sns,, as before* 
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TTto aboTO prroeesis, by close inspection, wilt be fbnnd to 
coiwist in multiplying together the two numerators tor a 
new numerator, tthd the two denominat^ra for a new ae 
nominator. 

' Should a whole number, occur in an^ example, it may be 
reduced to an improper fraction, by placing the figure 1 under 

it : thus 7 becomes ^ , for, since the value of a fntctipn 
(IT XXXIV.) is the numerator divided by the denominator, the 

valde of -{- is 7 ; for, 1 in 7, 7 times. 

From these illustrations we derive the following 

RUIiE. 

Q. How do you proceed to muliiply one fraction by another f 
A. Multiply the numerators together for a new numerator > and 
the denominators together for a new donommator. 

Jfote. If the fraction be a mixed number, reduce it to an 
improper fraction, then proceed as before. 

Mental Exercises. 

2. How much is j- of ^ .? * 6. How much is -J of ^ ? 

3. How much is ^^ of f .? 7. How much is f of ^ ? 

4. How much is f of ^ ? 8. How much is i\y of iV ? 

5. How much is ^ of f ? 9. How much is J of -rity? 



Q. What are such fractions as these sfometknes called f 
A. Compound Fractions. 

Q. What does the word of denote ? A. Their continual mul- 
tiplication into each other. 

Exercises for the Slate, 

1. A man, having ^ of a factory, sold f of Lis part ; 
what part of the whole did he sell .' How much is f of -^ ' 

2. At ^ of a dollar a yard, what will f of a yai^ of clotH 
Goat ? How much is -^ig of f ? A. j^. 

3. Multiply f off by f A, ^^^J^ = ^ 

4. Multiply ^ of J by f . A. ■ ftS— j . 

6. Multiply T^ of 1% by J. A. ^?^. 
11 
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6. Multiply IH by f j9. ifS8«H*=aiM. 

JVo(0. If the deoominator of any fr&rition be equal to the numerator of 
any otiier fraction, they at^y both be dropped on tlie principle explained in 

IT XXX VI I. -, thui ^ of ^ of ^ may be shortened, by dropping the nuroeratoi 
d,and denomioator 3 } ibc remaining Cenus, being multipiied together, will pro- 
duce the fraction requ^ed in lower terms, thas : ^ of j- of &_::.? of -d- 

T%e answers to the following examples express the fraction 

inits lowest terms. 

7. How much is J- of J ^ f of f ? -3. A. 

8. How much is f of J of f ? A. ^. 

9. How much is 5 J tiroes 5^ ? A. 30^. 

10. How much is J 6^- times 16j ? A. 272^. 

11. How much is 90 iV times ^ of i .? j3. 'W=3| J. 

irzUX. To find the Least Common Multiple of 

two or more nimibers. 

\ 

Q. 12 Is a number produced by multiplying 2 (a factor) by 
some other factor ; thus 2X^J=* J what, then, may the 12 be 
called ? A. The multiple of 2. 

Q. 12 is also produced by multiplying not only 2, but 3 and 
0, likewise, each by some other number ; thus, 2x6=12; 3x4 
=12 ; 6x2==12 ; when, then, a number is a multiple of seve- 
ral factors or numbers, what is it called .•* JJ. The common 
multiple of these factors. 

Q. As the common multiple is a product consisting of two 
or more factors, it follows that it may be divided by each of 
these factors without a remainder ; how, then, may it be de- 
termined, whether one number is a common multiple of two or 
more numbers, or not ? Jl. It *is •tt'fe^mmon multiple of these 
numbers, when it can be divided by eiich without a remainder. 

Q. What is the common multiple of 2, 3, and 4, then ? A. 24. 

Q. Why ? A. Because 24 can be divided by 2, 3, and 4, with- 
out a remainder. 

Q. We can divide 12, also, by 2, 3, and 4, without a remam- 
der ; what, then, is the least number, that can be divided by 2 
or more numbers, called } A. • The least common multiple of 
these numbers. 

Q. It sometimes happens, that one number will divide seve 
ral other numbers, without a remainder ; as, for instance, 3 WiA 
divide 12, 18, and 24, without a remainder*, when, then, seve- 
' /al numbers can be thus divided by one number, what is tho 
number cadhd ? A. The common dmsox ot l\ve%Q "kvhx^owc*. 
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4 

Q. 12, 18, and 24, may be divided also, 6ach, by 6, even , 
what, then, is the greatest number called, which wiU divide 2 
or more numbers without a remainder? JL. The graatest corn- 
men divisor * 

^ In TT XXXVTI., in reducing fractiuna to their lowest terms, we were 
sometimes ublieed, in order to do it, to perform several operatious in dividine ; 
bat, had wa only known the greatest common divisor of both terras of the 
fraction, we might have reduc^ them by simply dividing once } hence it maj 
MMnetimes be convenient to have a rule 

Tofi.fid the grsatest common diviMr0/tieo or more immbers. 
1. What is tlie greatest conomon divisor of 72 and 64 ? 

OP£BATI0N. 1 In this example, 73 is contained in 84; 1 tinoe, and 

12 remaining \ 7S, then, is not a ftictor of 84. 

Again, if 12 bo a factor of 7S, it must also be a 
factor of 84 j for, 73+12=84. By dividing 72 by 
13, we do find it to be a factor of 72, (for 72-f-13 
= 6 with no remainder); therefore 12 is u com- 
mon factor or divisor of 73 and 84^ and, as the 
greatest commen divisor of two or more numbers 



72)84(1 
72 



12)72(6 
72 



A. 12, eemmon A- 

jMver exceeds their difference ; so 12, the differenee between 84 and 72, mUBt 
lie the greatest common divisor. 

'Hence, the following Rulb. Divide the greater member by the.les8y andy 
^ there be %o remaiiuler, the leee Jtumber Heelf is tAs commen dtcisor ,* but, tf 
ihere be a remainder, divide the divisor by the remeunder, always dividing the 
Imst tUvisor by the last remainder^ till nothing rewuun s tKe last divisor is the 
dSoMor sought, 

^ote. If there be more numbers than two, of which the greatest common 
divisor is to be found, find the common divisor of two of them first, and then 
of that common divisor, and one of the other numbers, and so on. ^ 

3. Find the greatest common divisor of 144 and 132. Jit. 15S. 

3. Find the greatest common divisor of 168 and 84. w9. 84. 

4. Find the greatest common divisor of 24^ 48, and 96. A. 24. 

J^et us apply this rvie to reducing /^'actions to their lowest terms, 

. See IT XXXVII. 



5. Reduce XJ^ to 
its lowest terms. 

")Jli=4*,^'"- 



In this example, by using the common dmi 
SOT, 12, found in the answer to sum JVb. 2, we 
have a number that vfUl reduce the Jraction to 
its lowest terms, by simply dividing both terms 
but once. 



After the same manner perform the following examples, 
Q Find the common divisor of 7$0 and 1000 *, also ndnce -{jf^jj to its low- 
est terms. Jt. 250, and ^, 

7. Reduce \^% to its lowest terms. Ji, ^. 

8. Reduce -f^^ to its lowest terms. A, ^* 

Should it he preferred to reduce fractions to their lowest terms by 
If XXXVII., The following rules may be found serviceable. 

Any number ending with an even number ur cipher is divisible by 2. 

Any number ending with 5 or is divisible by 5 *, also if it end ia 0^ it is. 
jMvisihle by JO 



OPERATION. 

2)6 . 8 
3T4 
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1. What i« tha least common multiple of 6 and 8 ? 

§ft this exawMU, it toUl be perceived thai tike 

diikipr 2 is a factor i both of 6 and 8, and that 
dividitur 6 by 2 gives its other factor 3 {/or 
6 I 2 S ) ; likewise dividing the SbyH gives its 
other factor 4 {for 8-+-2=4) ; oonsefuently, if 
fft< divisors and quotients be multiplied together, their product 
must contain all the factors of the numbers 6 and 8; hence this 
product ts the common multiple of 6 and 8, and, as there is no 
othet number greater ^an 1, that wHl divide 6 and S, 4x3x2 
-v2 4 will be tie least common multiple of 6 and 8. 

JiTote. When there are several numbers to be divided, should 
the divi«or not be contained in an^ one number, without a 
remainder; it is evident, that the divisor is not a factor of that 
number ; conseqaentlj, it may be omitted, and reserved to be 
divided bj the next divisor. 

2. What is the common multiple of 6, 3 and 4 ? 
OPERATION. ^ dividing 6, 3 and 4 *y 3, / find that 

3 is not contained in 4 even ; therefore^ 1 
write the 4 down with the quotients^ after 
which I divide by 2, as before, Thieny the 
divisors and quotients, multipUed togethr 
er,thus, 2X2X3=12, ^fw. 



3)6 . 3 . 4 
2)2 . 1 . 4 



1.1.2 
jiw. 3X2X2=12 

From these illustrations we derive the following 

RULE. 

I. How do you proceed first to find the least common nmUiple 
of two or more numbers f A. Divide bv any number that will 
divide two or more of the given numbers without a remain 
der, and set the quotients, together with the undivided nam 
bers. in a line beneath. 

II. How do you proceed withxhis result f A. Continue divi 
diuff, as before, till tiiiere is no number greater than 1 that will 
divide two or more numbers without a remainder ; then muM* 
plyinff the divisors and numbers in the last line together, will 
give we least common multiple required. 

More Exercises for the Slate* 

3. Find the least common multiple of 4 and 16. A, 16 

4. Find the least common multiple of 10 and 15. A. 30 

5. Find the least common multiple of 30, 35 and 6. A. SIC 

6. Find the Jeast common mvdlipVe o£ VCl ajad^\. A. ^A 
T. FJad the leut common multipie of ^,A5i wn^%. A. 'a^* 
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8. Find the leatt eommon multiple of 4, 12 and 20r J, 60. 

9. Find the least common multiple of 2,^7, 14 and 49. A. 96. 



m zXiXZX. To reduce Fractions of different Denonoii- 
nators to a Common Denominator. 

Q. When fractions \xvre their denominators lilike, they may 
be added, subtracted, &c. as easily as whole numbers ; for ex- 
ample, ^ and % are % , but in the course of caleulations by 
numbers, we shall meet with fractions whose denominators 

are unlike ; as, for instance, we cannot add, as above, f- and j 
together ; what, then, may be considered the object of reducing' 
fractions of different denominators to a eommon denominator ? 
*i. To prepare fractions for the operations of addition, sub- 
traction, &c., of fractions. 

Q- What do you moan by a common denominator? jJ. 
When the denominators are alike. 

1. Reduce ^ and ^ to a common denominator. 
OPERATION. 

Numer. 2 x 6=12^ new numer. 
Denom. 3X6=18, com. denom. 

Numer. 5 X 3=16, new numer. 
Denom. &X3=18, com. denom. 

terms of |- by 3, the denominator of i ; and^ as both the terms of 
each fraction are multiplied by the same number , consequently 
the value of the fractions is not alter ed. If XXXVII. 

From these illustrations we derive the following 

RULE. 

I. What do you multiply each denominator by for a new de- 
nominator f jbt. By all the other denominators. 

II. What do you multiply each numerator by for a new nu- 
merator f A. By the same numbers (denominators) that I 
multiply its denominator by. 

Note. As, by multiplying in this manner, the same denomi 
nators are continually multiplied into each other, the process 
may be shortened ; for, having foimd one denominator, it may 
be written under each new numerator. This, however, tlie 
intelligent pupil will soon discover of himself; and, perhaps, it 
<B be^t he should. 

More Exercises for the Slate. 
S Heducoi and f to a commoiL denorDAXi».V«. A,%^^A* 



In performing this 

example, we take f , 
and multiply both its 
terms by the denom" 

inator of ^ ; alsOf we 
multiply both the 
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3. Reduce ^ and {.to a common denomiittLtor. j9; -ff- > ^i 

4. Reduce } and -ff- to a common denominator. A, H y |{-. 

6. Redoee §, f- and j- to a common denominator. 

• •^* lie * tSt ' "^ft"' 

€. Reduce 2, ^ and f to a common denominator. 

Compound ^fractions must be reduced to simple fractions be- 
fore finding the common den<Hninator ; also Uie fractional parts 
of mixed numbers may first be reduced to a common denomi- 
nator, and then annexed to the whole numbers. 

7. Reduce j- of $ and ^ to a common denominator. 

8. Reduce 14} and f- to a common denonunator. 

9. Reduce lOf and i of ^ to a common denominator. 

A. lOff » i%. 

10. Reduce 8j-}' ^^^ ^^ ^ * common denominator. 

^. »^ . MfiV- 

Notwithstanding the preceding rule finds a common denomi- 
nator, it does not always find the least common denominator. 
But, since the common denominator is the product of all the 
;iven denominators into each other, it is plam, that this pred- 
ict (IT XLII.) is a common multiple of all these several denom- 
inators ; / consequently, the least common multiple found by 
IT XLII. will be the least common denominator. 

11. What is the least common dencnuinator of %f % and ^ ? 

OPERATION. 

Now, as the denominator of each frac- 
tion is 6ths., it is eyidont that the numer- 
ator must be proportionably increased*, 
that is, we must find how many 6ths each 
fraction is; and, to do this, we can take 

%f ^y and i of the 6ths., thus: 



3)3 . 6 . 2 
2)1 . 2 . 2 



1.1.1 
ilns. 2X3=6 

f of 6 sss 4, lAe neu> numerator, ft>ritten gntr the 6 ss ^. 
J- of 6 s= 5, the new nufnerator, wrttten over the 6, =s= |-. 
i of 6 = 3, the new numerator, loritCen ov«r t&e 6. ss f . 

Ans. ^. %. V 
Bence, to Snd the least commoa dawmuxua^t oi ««>r«n^ 
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fnieii€m»,Jmdth» UaHtemmon multiple 4if the denominatora^ 
fur the eommffn denomimUor, which, muUifUed by etUh Jrae 
tiuUf will give the new numerator for said jraetion. 

12. Reduce J and ^ to the least common denominator. 

-«. I' i 

13. Reduce -f- and -^ to the least common' denominator. 

•^- "ft* "ny* 

14. Reduce 14 ^ and 13 f- to the least common denominator 

A. 14i*, 13^. 
Fractions may be reduced to a co^^non, and even to the 
least commcHi denominator/ by a method much shorter thaii 
either of the preceding) by multiplying both the terms of a 
fraction by any number, that will make its denominator like 
the other denominators, for a common deomninator ; or by di 
viding both the terms of a fraction by any" numbers that wil 
make the denominators alike, for a common denominator 
This method oftentimes will be found a yery convenieiit one in 
practice. 

Reduce J and f- to a coipmon, and to a least common, de- 
nominator. 

^X2=:f ; then f and f=comfnon denomnaior^ A. 

2)1=^ ; then f and ^:=least common denominator^ A, 

In this example both the terms of one fraction are multiplied, 
and both the terms of the other divided, by the same number 
consequently, (IT XXXVII.,) the value is not altered. 

Reduce -fig and -^ to the least common denominator. 

A, Tftp, T^r* 
Reduce f ^f a and ^ to the least common denominator. 

A f i. 
Reduce -f^ and i/^to the least common denominator. 

Reduce ^ and ^ to the least common denominator. 

ADDITION OF FRACTIONS. 

IT aXTV* 1. A father gave money to his sons as follows , 

to William i^ of a dollar, to Thomas f , and to Rufus f ; how 

much is the amount of the whole ' Haw miw^ ^^ ^^ \> «s^\* 

added together ? =k 

2. A mother dividss a pie mto 6 e^xul '^\ft^«^,w^s!^\^^»*' 



k 
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gives f to iier son, and ^ to her daughter; how mueb did she 
giv9 away in all ? How much are ^ and ^ added iojjrother ? 

3. How much are ^ -{- ^ -f- f ? 

4. How much ar^ -^ -|- "A" "|- A' 

5. How much are -^ -\~ -^ -\- tV ' 

C. How much are jpur + ]^ -|- A^ ? 

When fractions like the ahove have a common denominator 
expresfiing parts of a whole of the same size, or value, it is 
plain; that tneir numeratorB, being like parts of tJic sanio whole, 
may be added as in whole numberg ; but sometiraes we shall 
meet with fractions, whose denominators are unlike, as, for 
example, to add ^ miJ ^ together. These we cannot add as 
lliey stand ; but, by reducing tlieir denominators to a common 

denominator, by ^11 XLIII., they make ^ and §, which, added to- 

jrether as before, make |-, ^ns. 

1. Bought 3 loads of hay, the 6r8t weighing 19f- cwt., the 

second 20-| cwt. and the third 22^ cwt. : what was the weiglil 
of the whole .^ 

if if it reduced to a common denamituUQr, are equal to ^> 

%^ and ^^: these, joined to their respective whole numbers, give 
the folLouoing expressions, viz. 

By adding together all the QXSths, viz. 
45, 12 and 40, we have f S- = 1^ ; then 
writing the ^ down, and carrying the 
whole number, 1, to the amount ^ the 
column of whole numbers, makes 62, 

whichjjoined with %i, makes C2^, ,Ans» 
2. How much is i^ of |, and |, added 



OPERATION. 
Cwrt. C\it. 

20i = 20i# 
22f =: 22|* 



r 



Ans, 62f^ cwt. 

together ? <! of | =f ; then | and §, reduced to a commot ds- 
nominator, give -^ and H, which, added together as before^ 
give ff = Ig^t, .^ns. 

From these illustrations we derive the following 

I. How do you prepare fractions to add them f A. Reduce 
compound fractions to simple ones, then ail thft ft^jridoms i<i «^ 
'omiBon or least common denomina.toT. 
^I How do you proceed to add f A. XdA \.\k«Vt T»im»T«Jw»* 



FRACTIONS. 

More Exercises for the H^e. 

3. What is the amount of 16f yards, 17-^ yds. and 3^ yards ' 

4. Add together f and f . Ji. 1^. 

5. Add together ^. | and ^. A, 2f|f . 

6. Add together t^, f and J. A. liff • 

7. Add together 14f and 15|. A, 30)^. 
a Add together J of ^ and f of i. jj. ^f • 
9. Add together 3i> ^ of |, and |. j9. 4^- 



IT 2XiVa 1. William, having } of an orange, gave ^ to 
ThonaB ; how much had he len ? How muchdoes ^ fi 



SUBTRACTION OF FRACTIONS. 

gav 

from } 
leave ? 

2. Harry had i of a dollar, and Rufi» | ; what part of a dol- 
Var haa Rufua more than Hariy ? How much does i from | 
'«ave? 

3. How nmch does ^% from -}^ leave ? 

4. Hov much does ^ from j-f leave ' 

5. Ho^ much does ^ from -^ leave ? 

6. How much does -j^ftr from •]Sftr leave ? 

* From t^3 foregoing examples, it appears that fractions raav 
be subtracted by subtracting their numerators, as well as added, 
and for the same reason. 

1. Bougtit 20| yards of cloth, and sold 15| yards; how much 
remained ui^ld ? 



OPERATION. 

i and I, rediKed to a com 
mon denomiiator, make 

A and -fs[ ; t^en, 
20| z= 20^ 
15i = 15A ; 

i 



In this example, toe eaimot. take 

■^from "A", but, by borrowing 1 

(unit), which is -fj, we can pro* 

eeed thus : -fj and -^ are ^ ,from 

which taking -f^i or 9 parts from 
20 parts, leaves 11 parts, that is, 

•Ji; then,carrying 1 (unit, for that 
which I borrowed) to 15, makes 16; 
then, 16 /rem 9fS leasts 'l^'uaiox.K^ 

joined. loithH^mokw O^^ A»a. 



i 



K 
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2. From f take i. {^ and i}-, reduced to a common 
tor f give ^ and -3*^; tAen, -^from -JJ leaves -^^ ^ns. 

Fronr these illustrations we derive the following 

1. What is the rule t A. PrepanMe fractions as in addition ; 
th«n/the difference of the numerators, written over the denom? 
inator, will give thd difference required. ^ • 

Mare Exercises for the Slate, 

2. From ^ take f . Ji. •^. 

3. From \^ take -fi^ A. -f^. 

4. From W take ^. A. -f^. 

5. Prom i take f . ^. i%- 

6. I rom l^ take f . A. 1-^, 

7. From i of | take i. ^. ^. 

8. From i of -^a take ^ of A- ■^- "^• 

9. From 19J- take f of 19. j9. V=^- 



DIVISION OF FRACTIONS. 

IT Xlain. To divide a Whole Number by a Fraction*. 

Liest you may be surprised, sometimes, to find in the fullowine 
examples a quotient very considerably larger than the dividenoi 
it may here be remarked, by way of illustration, that 4 is con- 
tained in 12, 3 times, 2 in 12, 6 times, 1 in 12, 12 times; and a 
half (i) is evidently contained twice as many times as 1 whole ; 
that is, 24 times. Hence, when the divisor is 1 (unit), the quo- 
tient will be the same as the dividend; when the divisor is more 
than 1 (unit), the ^juotient will he less than the dividend; and 
when the divisor is less than 1 (unit), the quotient wiU be more 
than the dividend. 

1. At } of a dollar a yard, how many yards of cloth can you 
buy for 6 dollars P 1 dollar is |^, and 6 dollars are 6 times |» that 
is, ^; then f or 3 parts are contained in 2^^ 01^ ^«x\»,%3k 
uianjr times as 3 is contained in 24 •, ibajt is, B lissifi*. A. ^ -j^x^sk. 
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J-n the foregoing example y the 6 was first brought into 
4t1i«, or quarters^ oy multiplying it by the denominator of 
tke divisor y thereby reducing it to parts of equal size witn the 
divisor; hence toe derive the following 

RU£.£. 

1 How do you proceed to divide a whole number by afraC' 
tienf A. Multiply the dividBiid by the denominator of the 
dividing fraction, and divide the product by the numerator. 

Exercises for the Slate. 

2. At ^ of a dollar a buflliel, how maoy bwfaelB of ryB ean 
I have for 80 dollars ? 



OPERATION. 

80 dividend. 
16 denominator. 



480 
80 



In thig example, we 
see more^ fiilly illustrated 
the fact that division is 
the opposite of multipli- 
cation ; for, to muUij/hj 

80 by ^^, we should 
multiply by the numer- 
ator, and divide by the 
denominator, IT XXXIX 



Numer. 6)1280 

QuoHenty 256 bushels, Ans. 

3. If a family consume f of a quarter of flour in one week, 
how many weeks will 48 quarters last the same family ? 

j3. 128 weeks. 

4. If you iJorrow of your neighbour -^ of a bushel of meal 
at one time, how many times would it take you to borrow 96 
Dushels ? A. 960 times. 

5. How many yards of cloth, at -J; of a dollar a yard, may be 
bought for 200 dollars ? Ji. 1000 yards. 

6. How many times is -^ contained in 720 ? A. 140. 

7. How many times is 8^ contained in 300 ' RedMte Sj to an 
improper fraction. Jl. 36. 

8. Divide 620 by Si^r A. 75|-. 

9. Divide 84 by ^%. A. 160. 

10. Divide 92 by 4^. A, 20 f. 

11. Divide 100 by 2j A. 36^^. 

12. Divide 86 by ISf. . A. &^. 

13. How many roda in 220 yards ? A. ^ todm. 
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14. How nuy iq. roda in 1210 aq. yards? A, 40 aq. roda. 

15. How many barrek in 1260 gallons ? A. 40 barrels. 

tr ZZaVIZ. To divide one Fraction by another. 

1. At ^ of a cent an apple, how many apples may be 

bought for f- of a cent ? How many times ^ in j- ? How many 

times f in f .' 
3. William gave j- of a dollar for one orange ; how many 

oranges, at that rate, can he bay for f- of a dollar ' How many 
forf ofadollar? For V^ .? For V ? For V ? For V ? 

Hence we see tluul fractions, having a common denomina- 
tor, may be djyided by dividing their numermtors, as well as 
subtracted and added, and for the same reason. 

1. At ^ of a dollar a yard, how many yards of cloth may 
be bought for | of a dollar ? 

OPERATION. 



Reducing the fractions ^ and ^toa 
common denominatoTf thus : — 

i i 

A A 

Then -^ is contained in -fg as many 
times as A is contained in 9, = 2j-. 

*^* *i yards. 



In this example, as 
the common denomi- 
nator is not used, it is 
plain that we need not 
find it, but only multi- 
ply the numerators by 
the same numbers as 
before. This will be 
found to consist m 
multiplying the nu- 



merator of the divisor into the denominator of the dividend, and 
the dcnommato** of the divisor into the numerator of the divi- 
dend. But it will be found to be mor^/ convenient, in practice, 
to invert the divisor, then multiply the upper terms together 
for a numerator, and the lower terms for a denominator; 
thus, taking the last example ; 

J- and }, hy inverting the 



divisor y become \ and £-; 

then, f^^i=f=^i yards, 
as before, Ans. 



Proof. {-, the quotient <t muJL- 
tiplied by -^, the divisor, thus, 
f^, gives fii'->-i the divisor 



From these illustrations we derive the following 

1. How do you proceed to divide one fraction by another f 
•A I invert the divisor, then multiply xVie "u^ppw \,^ttc\% \.o^«^3i«x 
(^r a new numerator , and the lower Cot a.x\«i^ A^ixotcv\x«.v«. 



X 



X 
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Jfote. Mixed nomben must be reduced to improper f^ao- 
tions, and compound to simple terms. 

Proof. It would be well for the pu^U to prove each result, 
as in Simpuf Multiplication, by multiplying the divisor and 
qtiotient together, to obtain the dividend. 

More Exercises for the SUUe. 

2. At -|- of a dollar a peck, how many pecks of salt may be 
bought for \ of a dollar ^ A. 4f pecks. 

3. Divide ^ by A- A. H =2 

4. Divide f by ^. A, J^P=2lf 

5. Divide 1^ by A- A. 3^- 

6. Divide 9^ by i off. A, 37. 

7. How many times is \ contained in j- ? A. 1 j>. 

8. How many times is -^ contained in §f .? A. 2f{^. 

9. What number multiplied by f will make ^ .' A. 2^. 



REDUCTION OF FRACTIONS 

It will be reeoReeted, that in Reduction (ff XXIX.) whole 
numbers, were brought from higher to lower denominations 
by mttltipUcation, and from lower to higher denominations by 
division ; hence, fractions of one denomination may be reduced 
to another after the same manner, and by the same rules. 

T ZXiVZZZ. To reduce Whole Numbers to the 
Fraction of a greater Denomination. 

1. What part of 2 miles is 1 mile ? 

2. What part of 4 miles is 1 mile f Is 2 miles ? Is 3 miles ? 

3. What part of 1 yd. is 1 ^r. ? Is 2 qrs. ^ Is 3 qrs. ? 

4. What part of 8 gallons is 1 gallon } Is 3 gallons ? 

5. What part of 9 oz. is 1 oz. } Is 2 oz. ? Is 5 oz. ? 

6. What part of 7 yds. is 1 yd. ? Is 6 yds. ? Is 7 ydi. ? 

7. What part of j^l is |17 ? Is $11 .' lBtl3 ? 

8. What part of 271 inches is 11 in. ? Is 251 in. ? 
9 What part of 1 month is 1 day ? Is 2 days } 

10. What part of 1 hpur is 11 minutej "i Is 21 minutes ? 

11. What part of 19 cents is 11 cents ? Is 3 cents } 

12. What part of 1 d. is 1 farthmg? Ia 2 qrs. ? Is 34$^.? 

13. What part ofis. is Id.. ^ Is2d.? lB^d.> 

12 
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1. What part of a biuhel is 3 pks. 4 qts. ? 
OPERATION. 

1 bu. 3 pks. 4 qts. 

4 8 



4 24 

8 4 



1 bu. == 32 ^.; and 3 /y&5 
4qts.z=s2^ qts. Then, ag 
32 qts. make 1 bttshel, 1 ^. if 
^ of a bushel, and 28 ^ 

28 ^'me5 g^-*-§j — ^ ^ 
v^TU., tAe same us before. 



32 Denofli. 28 Nutner. 
Then ff=4, ^n5. 

From these illustrations we derive the following 

RUIiE. 

1. How do you obtain the numerator t A. Bring the given 
denominations to the lowest denomination mentioned for a 
numerator. 

II. How do you obtain the.denomtnaiorf A. Bring 1 (or 
an integer) of tnat higher denomination into the same ^nomi- 
nation for a denominator. 

More Exercises for the Slate, 

2. What pari of 1£ is 2s. 6d. ? A. A%=4. 

3. What part of 1 cwt. is 3 qrs. 15 lbs. 14 oz. ? A. Jft- 

4. What part of 1 yd. is 3 qrs. 3 na. .? A. >^. 

5. What part of 1 bu. is 3 pecks, 7 qts. 1 pt. ? A. ff-. 
C. What part of 1 tun is 1 gal. qte. 2 pts. 1 gil. "i A. ^%\^ 

7. What part of 15 pipes is 25 gals. ? A, -g-f ^ . 

8. What part of 2 m. is 7 fur. 11 in. 2 b. c. .' A. ^fSJi 

9. What part of 1 mo. is 19 days ? A, -J^. 

10. What part of 1 mo. is 25 days, 13 hours ^ 'f^JS;- 

11. What part of 1 mo. is 22 days, 15 h. 1 min. A, jJH^ 

IT ZXJCZ. To reduce a Fraction to Whole Numbers 

of less Denominations, 

OR, 

To find the Value of a Fraction. 

i. How much is i of a ahiWvng^ Ho^ TOPasAi. •'J^ of a lb 
li-oraJb..?T%-ofalb.?Hofa\b.> \%o^t».W> ^olY^ 



tractions: 

Operation by Slate Ulusirated, 
1. What is the value of ^ of a pound ? 



vn 



OFERATlON. 

Numer. 5 

20 8. 



Denom. 6)100(168. 
6 



16 8. 8 d. Ans. 



40 
36 

4 
12 

6) 48(8 d. 
48 



' Hoie do you proceed in 
this example f and tohyt 

A, As 1£ s^ B., ^ of one 

pound is the same as { of 

20 s. , and» to eet f of 20, 
we muKiply the numera- 
tor 6 and 20 together, 
making 100 ; which, di- 
vided by the denominator 

6, gives 16 s. and ^ of ano- 
ther shilling remaining 

This |=t of 12d. ; then, 

|ofl2d.=8d. 

.r 



From these illustrations we derive the following 

RULE. 

1. What do you multiply the nvmerator by f A. By as many 
of the next denomination as make one of that ; that is, pounds 
by what makes a pound, ounces by what makes an ounce, as in 
reduction of whole numbers. 

XL IVhat do you divide the product by t j9. By the denomi- 
nator. 

III. If there be a remainder, how do you proceed f A. Mul- 
tiply and divide as before. 

More Exercises for the Skate, 

2. What is the value of i of a cwt. ? A. 3 qrs. 

3. What is the value of} of an acre ? A. 1 rood, 13| rds 

4. What is the value of ^ of a pound Troy ? A, 10 oz. 8 
pwts, 16]J^. 

5. What is the value of fff of a hhd. ? A. 49 gaUon» l^>fy 
qts. 

6. What is the value of -Jiff of a pound avoirdupois ? A. lib. 
14fft oz, 

7. What IB the value o£^%% of a hogshead? A. ^ gQ»««A. 
8. Whatiethevmhieof^oft^^j^ Jl.l^li.^m.^:&r^a^«^ 
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IT Xi. To rednGQ Fractiqiis of a hif^er Denomina- 
tion into lower. 

We haoe teen (IT XXXVIII.) thai fm^Hum are muUir 

pUed by mMplyvng their numerators^ or dknding their 

dmiominaion. 

1. Reduce ^^ £ to the firaction of a penny. 

In tkis e%affiflty,wt^ multiply 



(»*ERATION. 



Numer. 1 

208. 

20" 
12 <L 



Newnumer. 240 
Then, 240 _. ^^ 



Denom, 480 



the 1, ^i j^ijy as in Reduction 
of whole numbers, vtx., pounds 
by vikoit makes a pounds «Jkt2>- 
hngs by what makes a shilUng, 
&c. 'iut this operation may 
be expressed differently, thus; 

^X20Xl2 = ft»=irf.; 
or, by dividing the dewnmna- 

tors thus; t4tf -*- 20 = 5^ -j- 
12s=sj-d., Ans., as before, in 
I its lowest terms. 



BUIi£. 



JBoVf then, would you proceed f 

A. Multiply the fraction as in Redaction of whole numbers 

More Exerdsesfor the Stale. 

2. Reduce -^ijs of a pound to the fraction of a shilling. 

3. Reduce ygVv of a pound to the fraction of a farthing. 

A, i qr. 

4. Reduce xisVb ^^ & hogshead to the' fraction of a gallon. 

•^- -^ gal- 

6. Reduce yfx of a bushel to the fraction of a quart. 

■a. Wqt. 

6» Reduce ti;Vr of a day to the fruction of a minute. 

7. Reduce nArs* of a cwt. to the fiuction of a pound. 

A. i lb 
8 Reduce si^nr of a hhd. to the fraction of a pint. 

A. tpt. 
A Reduce xf^j- of a pound to the fcac^on oi «. AsS&i^. 



'I 
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tr JaLm To reduce Fractions of a lower Denomiua- 

tion into a higher. 

We kaoe seen^ thaty to dmde aJracHony (IT XL.) toe 
must multiply the denominator^ or divide the numerator, 
l^is rtde is the reverse of the Uut, (IT L.), and proves it. 

1. Redttce i of a penny to the fraction of a pound. 



f OPERATION. 

[ Denom, 2 

12 

24 

20 

New denom. 480 
i Then, y|^, Ans. 



In this exompZe, we divide as in R 



IS exomme, 1 

i,(irxxiX7, 



C' 



dvctionj (If XXIXJ, viz.pence by pence ^ 
shfUings by shillings; but, in order for 
thiSf we must either multiply the de- 
nominator or divide the numerator by 
the same mumbers that we should di- 
vide by in Reduction of whole num.'- 

hers. The same result will be obtained 

d. 1. 
if performed thus: j^x12x20b 



Hence the following 

RUIiE. 

1. How do you proceed f A. Diyide as in Reduction of 
^liole numbers. 

More Exercises Hor the SUUe. 
& Reduce i^ of a shilling to the fraction of a pound. 

^ Reduce ^ of a' farthing to the fraction of a poimd. 

^' Reduce -ji^ of a gallon to the fraction of a hogshead. 

•^» Totrshhd. 
^- Reduce -jt^ of a quart to the fraction of a bushel. 

^* Reduce i||} of a minute to the fraction of a day. 

^ • ^' tAt 

^- Reduce |- of a pound to the fraction of a cwt. A xo^n 

^^« Reduce ^ of a pint to the fraction of a hhd. 

^^- Reduce ^ of a, Bbilling to the fraction of a. po\»A. 

22 # ^- "W^ «='^W' 
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IT TiTT« Q. When such fractioiu as these occur, viz. yf^.^ 

T^> 'fifi^i l^ow is a unit supposed to be divided ? A, Into 
10 equal parts, called tenths ; and each tenth Into IQ .6ther equal 
parts, called hundredths ; and each hundredth into 10 moiie 
equal parts, called tbousaadths, Ac. 

Q. How is it customary to write such expressions? A. By 
taking away the denominator, and placing a comma b^bre the 
tiumerator. 

Let me see you write dowUf in tias manner, -fyj lAAf) "^^9 

Q. What name do you give to fractions written in this man 
ner ? A, Decimal Fractions. 

Q. Why called decimal ? j9. From the Latin word decern, 
signifying ten; because they increase and decrease in a ten 
fold proportion, like whole numbers. 

Q. What are all other fractions called ? A. Vulgar, or com 
mon fractions. 

Q. In whole numbers, we are accustomed to call tl|e right 
hand figure, units, from which we begin to reckon, or nume- 
rate ; hence it was found convenient to make the same place a 
starting point in decimals ', and, to do this, we make use of a 
comma; what, then, is the use of this comma? Jl. It merely 
shows where the units' place is. 

Q. What are the figures on the left of the comma called ? 
A. Whole numbers. 

Q. What are the figures on the right of the comma called ? 
Ji, Decimals. 

Q. What, then, may the comma properly be called ? A. Sepa- 
ratriz. 

Q. Why ? A. Because it separates the decimals firom the 
whole numbers. 

Q. What is the first figure at the right of the separatriz 
. called? j9. lOths. 

Q. What is the second, third, fourth, &c. ? A, The second 
18 hundredths, the third thousandths, the fourth ten thousandths, 
and so on, as in the numeration of whole numbers. 

Let me see yoif, torite down again -flj in the form of a deci' 
mal. 

Q. Aa the first figure at the right of the separatriz is tenths, 

in writing down y^^-, then, where must a cipher be placed ' 
^. In the tentfi$\ place. 
Ztf/ me sg^ you torU^ down in tHe form oj a dAcxuMO. -^fts^ 
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WrUe dtncn xiirj t^) liv 

Q* How would you write down in decimals Trftrir ? -^^ Bv 
placing 2 ciphers at the right of the separatrix, that is, befof« 
the 7. 
^ Let me see you write it dovm f A. ,007. 

Let me see you write down ijfcrv ? •^^ >002. 

Q. Why do you write 2 down with 2 ciphers before It ? Ji. Be 

cause in i( ft( y, the 2 is thousandths ; consequently, the 2 msst 
be thousmidUis when written down in decimals. 

Q. What does ,5 signify ? A. ^. 

Q. What does ,05 signify ? Ji. yStT' 

Q. Now,as-]^=a:^y and as multiplying x^ by 10 produces 

-fi^y which is also equal to j-, how much less in yalue is ,05 
than ,5 ? A. Ten times. 

Q. Why ? A. Because the parts in x^ <Lre ten times smaller 

than in -fif ; and, as the numerator is the same in both expres 
rions, consequently, the value is lessened lO times. 

Q. How, then, do decimal figures decrease in value from the 
left towards the right ? A. In a tenfold proportion. 

Q. What does ,w mean. A. 5 tenths, ana no hundredths. 

Q. What, then, is the value of a cipher at the right of decl 
mals ? A. No value. 

Q. We have seen that ,5 is 10 times as much in value as ,05, 

or T^ ' what effect, then, does a cipher have placed at the left 
of decimals ? df; It decreases their value in a tenfold propor- 
tion. 

Q. Since decimals decrease from the left to the right in a 
tenfold proportion, how, then, must thejr increase from the 
fight to the left ? A. In the same proportion. 

Q. Since it was shown, that ,5 = ^^ ; ^25 = -/y^, what, then, 
^U always be the denominator of any decimal ex^ession? 
•^. The figure 1, with as many ciphers placed at the right of it ^ - 
^ there are decimal places. 

Let me see you write down the following deeimaJls on your 
*^atet ^^ change them into a commont or vulgar fraction, by 
i*^<tcing their proper denominators under each fYiz. ,5 ,05 ,005 ,€S 
»OQ25 ,37. 

Q. ,25 is -jftftj- = if and ,5 is A^ = J ; which, then, is the most 
*<^ value, ,25 or ,5 ? 

Q. By what, then, is the value of any decimal figures d iter- . 
^^ned.' A. £^ their distance from the nmta' ^Vft&^i^A v«^- 
^trix. 

Q. When a whole number and decimal axe VAtie^ v^^^Vs^x., 
tham ', 2^, whnt U the •xpression called ? 4- Kxavxa^wwsfiow^ 



ARITHMETIC. 



Q. As an/ whole number may be reduced to tenths, huB 
dredths, thousandths, &c. by annexing ciphers, (for multiply- 
ing by 10, 100, &c.) thus, 5 is 50 tenths, SOO hundredths, &c. ; 
how, then, may any mixed number be read, as 25,4 ? ^. 254 
tenths, giving the name of the decimal to all the figures. ' 

q. If ow is 25,36 read ? A. 2536 hundredths. 

Q. How is 5,125 read ? A. 5195 thousandths. 

Q. What would 5125 thousandths be, written in the form of 

a vulgar or common fraction ^ A. yM^- 

This is evident from the fact, that f j jj (an improper 
fraction), reduced to a mixed number again, is equil to 5,125. 

The pupil may learn the names of any decimal expression, as 
far as ten-millionths, also how to read or write decimals, from 
the following 

TABLE. 




-«l l'§lg§3g 



TOOTT-^ 



3 



A 



10000000= 



• > 5 rtad 5 Tenths. 

• 9 ^ ^ r^'td 6 Hundredths. 

• ,025 . . . • read 26 Thousandths. 
.,1328. . . read 1328 Ten-Thousanatns 

'^ j^ read 7, and 8 Tenths. 

6, 000009. row/ 6, and 9 Millionths. 
2 6,25...^. read 26^ and 25 Hundredlhs. 
.3,0000008 reads, andaTen-MilUonths: 



366=3 6 6 , 0000 000 read 366. 

Exercises for the Slaie, 

Write %n decimal form 7 tenths, 42 hundredths, 62 and 2S 
Aundredths, 7 and 426 thousandxKs, 514 tKousandUis,^ teiv-Cknur 
saniliASf 4 hundredths , 2 ien-thousandths,^ mtUicmths. 
^riU the fractional part oj tfce/oUotoing nuTPjters iutW* Jo-nw 
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4if decimals, yh. 6^, ^, 62fifr, 2^, 3t*tf, 262|rft,T, 

32xf Sttj ^ loAoo ? ^^ looSooo ? ''^10<A%00> ^Tui^SX) ' 

Write the foU^ivg decimal numbers in thejorm of ..ulgar 
or common fracUonSf then reduce them to their -lowesi ]erms by 

^ XXXVU ; tkta, 2y5=i2^=:2i in its lowest terms. 



7. 6,28 A. 6^ 

8. 6,005 A. 6^ 

9. 3,00025 A. 3^^ 

10. 6,08 4. 6^ 

11. 9,2 A. 9^ 

12. 7,000006 il. 'Tjjyjff^ 



1. 45,5 A. 45^ 

2. 9,25 A. 9| 

3. 23,75 A, 23| 

4. 11,8 ^ A ll| 

5. 19,9 A. 19^ 

6. 25,255 A. 25^ 

Q. What money is adapted to decimal rules ? Ji. Federal 
Money. 

Q. What is the money unit? j9. The dollar. 

Q. How is it BO adapted ? j9. As 10 dimes make a dollar, and 
10 cents a dime, &c., dimes are lOths of a dollar, cents are 
lOOths, and mill^ are lOOOths of a dollar. 

Q. How are 3 dollars ^ dimes 4 cents and 5 mills written f 
A. (3^. 

ADDITION OF DECIMALS. 

T TiTTTa Q. As we have seen that decimals increase iVom 
light to left in tn^ same proportion as units, tens, hundreds, dec., 
liow, then, may all the operations of decimals he performed' 
A. As in whole bumhers. 

Jfote. The only difficulty, which ever arises, consists in de- 
fermining where the decimeil point ought to be placed. This 
will be noticed 'hi its proper place. 

1 A merchant bought 5^ barrels of rice at one time for 

|27j^^, at another T^ftr of a barrel for f4,255, at another 

l^j^ of a barrel for $-fi?(yy and at another i^ of a barrel for 

i^i^i^ ; how many barrels did he buy in all ? and what did 

they cost him? 

As we have seen that decimals 
correspond with the denomina^ 
tions of Federal Money , hensee 
toe may write the decimals down, 
placing dimes under dimes, 
cents under cents, fi^c.^tKoivt^ 

tCTUhs under tenths, hwadr^*^^^. 
Milder fcumdredths, V^-^mUL oAA. 



OPERATION 

Barrels. Dollars. 

5,2 27,825 

,62 • 4,255 

,278 0,72 

,89 2,627 



jhts, 6,968 barrels for $35,427 
iAem upasm ^ddUion 4ff Federal Jtfoney 
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From these illustrations we derive the following 

RULE. 

L How are the fiumbers to be written down t A, Tenths 
under tenths, hundredths under hundredths, and so on. 

II. How do you proceed to add f A. As in Simple Addition. 

III. Where do you place the separatrix ? A. Directly under 
the separatin^i; points above. 

'More Exercises for the Slate. 

2. James bought 2,5 cwt. of sugar, 23,265 cwt. of hay, and 
4,2657 cwt. of lice ; how much did he buy in &1I .' A. 30,0307 
cwt. 

3. James is 14iV yow* old, Rufus 15^^, and Thomas l&fch > 
what is the sum of all their ages ? A. 46,5 years. 

4. William expended for a chaise $255^, for a wagon 

$37t^, for a bridle f i^ife, and for a saddle ^ll^^ftftr y what 
did tnese amount to ? A. $304,455. 

5. A merchant bought 4 hhds. of molasses ; the first con- 

tained 62^ gallons, the second 72 ^oVo'o gallons, the third 50^ 

gallons, and the fourth 55-/x^ gallons ; how many gallons did 
e buy in the whole ? A. 240,ol57 gallons. 

6. James travelled to a certain place in 5 days ; the first day 

he went 40-]^ miles, the second 2&]^^ miles, the third 42-^ 

miles, the fourth 2 2io^oo miles, and the fifth ^^Tjf^^jnj miles ', 
how far did he travel in all ? A. 162,0792 miles. 

7. A grocer, in one year, at different times, purchased the fbl- 
lowing quantity of articles, viz. 427,2623 cwt., 2789,00065 cwt., 
42,00CK)09 cwt., 1,3 cwt., 7567,126783 cwt., and 897,62 cwt. ; 
how much did he purchase in the whole year ? A. 11724,309748 
cwt. 

8. What is the amount of ^, 245^^, e^flny, 245YTiyW» 

Jlo S8oo > TTfoTT* 427iorf5)oo> ^-^i tttt^dttj and 1925 ? 
A. 2854,492472. 

9. What is the amount of one, and five tenths ; forty-five, 
and three hundred and forty-mne thousandths; and SMcteen 
hundredths ? A. 47,009. 



SUBTRACTION OF DECIMALS. 

IT UCVn 1. A merchant, owing $270^42, paid $192,685 ' 
Jtow nmoh did he then owe ? 
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ormuTioN 

$270,42 
$192,625 



Far the reasons shovm m JlddUum, tos 
proceed to subtractf and point qf^ as m Sui 
traction of Federal Money, 

Hence we derive the following 

I. How do you iorite thenmibers dovm f A. Abul Addition 
•f Decimals. 

II. How do you subtract f j^. As in Simple Sabtraction. 

III. How do you place tht separatriz f A. A» in Addition 
of Decimals. 

More Exercises for the Slate. 

1. Bought a hogshead of molasses, eontaizunff 60,72 gallons; 
how much can I sell from it, and save 19,999 gallons for my 
own use ? A, 40,721 gallons. . 

2. James rode from Boston to Charlestown in 4,75 minutes ; 
Rufus rode the same distance in 6,25 minutes ; what was the 
difierence in the time } A. 1,5 min. 

3. A merchant, having resided in Boston 6,2678 years, stated 
his age to be 72,^5 yrs. How old was he when he emigrated 
to that place ? A. ^,3572 yrs. 

Kate. The pupil must bear in mind, that, in order to obtain the 
answer, the n^ures in the parentheses are first to be pointed off, 
lupplyingciphers, if necessary, then added together as in Ad- 
£tion of Decimals. 

4. From ,65 of a barrel take ,125 of a barrel ; r525) take ,2 
of a barrel ; (45) take ,45 of a barrel ; (2) take ,6 of a barrel ; 
(5) take ,12567 of a barrel > (52433) take ,26 of a barrel ; (39) 
A, 2,13933 barrels. 

5. From 420,9 pipes take 126,45 pipes ; (29445) take ,625 of 
tpipe; (420275) take 20,12 pipes; (40078) take 1,62 pipes; 
(41928) take 419,89 pipes ; (101) take 419,8999 pipes ; (10001). 
Ans, 1536,7951 pipes. 

MULTIPLICATION OF DECIMALS. 
IT XilTa 1. How many yards of cloth 'n 3 pieces, each piees 
containing 20^y\r yards ? 

OPERATION In this example, since multiplication is a 

short way of performing addition, it is plain 
that we must point off as in addition, viz. 
directly under the separating points in the 
multiplicand ; and, as either factor may be 
made the muitiipl\<iMid,V«A.>Jt«it^\«««wN3R'^ 



20,75 
3 

A}». 62,25 2^(29. 



ise AilTHMMtlC. 

decimals in the multiplier also, we miist have pointed ci^ Wo 
jDQore places for decimals, which, counting^ both, would make 4 
Hence toe mMSt always pinntaff" in. the product a&jnany placet 
for dedmaUf as there are decimal places in both the factors. 
a. Multiply ^26 by ,6. 

,5 



In thiB-f xample, there bein^ 3 decimal 
places in both tne factors, we point off 3 
An$, .125 places in Ihe product, as before directed. 
' The reason ot this will appear more evi- 
dent by considering both the factors coihmon firactions, and 

multiplying by ¥ XLI., thus ; ,fe=-iSftr, and ,5=-5ftj ; now 

ld6!klo ^^^iooo* *^^^> written deeimaUy, is ,125, Ans,, as before, 
a Multiply 46 by fi6. 

In this case, there not being so many 
fiffur^s in tiie .product as there are decimal 
p&ces in both, the fac4ora(yiz. 4), we place 
two ciphers on the left of 75, to make as 



,16 
.05 



Am, ,0075 many.' This will appear evident by the 

. 15 y 5 y5 

foUowing; ,15=TV5r «»"* fi^=rhyi ^A*** foo xiw^^=^ioooo= 
,0075, jins.f the same as before. 

m 

From these illustrations we 'derive the following 

I. How do you multiply in Decimals f S. An in Simple 
Multiplication. 

II. How many figures do you point off for decimals in the 
product f Jl. Ab many as are in both the multiplicand and 
multiplier. 

III. If there be not figures enough in the product for this 
purpose, how would you proceed t A. Preiiz ciphers enough 
to make as maiw. 

Q. What is the meaning of annex ? A. To place afler 
Q. What is the meaning of 'pre^ ? A. To place before. 

Mere Exercises for the Slate. 

4. What will 5,66 bushels of rye cost, at $1,08 a bushel ? 
A. $0,1128, or $6. 11 c. 2^ m. 

5. How many gallons of rum in ,65 of a barrel, each barrel 

'eoDtaJDmg 3lAg<^on8? (a047^^ la^oi «L\iifft^\^ <^«\ In 
,42ofa,hmell Xrm) In ,6 ot a. \rane\) Ql^^ ^elV^SKiI^ 
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barrels? 9648495) In 1,75 bamli? (5512S) In 125,690789 
barrels ? (39672438535). jltu. 2S674^9SB8S3& ^iOlonM. 

6. What will 8,6 pounds of flonr come to, at $,04 a pound <* 
(344) At $,03 a pound ? (258) At $,035 a pound ? (3Al) At 
$,0455 a J^und ? (3913) At $,(^ a pound ? (29860) 

7. At $,9 a bushel, what will 6,5 bushels of rye eost ? (565) 
What will 7,25 bushels? (6525) Will 2^,555 bushels < 
(2362995) WiU ,62 of a bushel ? (558) WiU 76,75 bushels? 
(69075) Will 1000,0005 bushels f (90000045) Will 10/XXXb 
bushels? (9000045) J3. $1227,3(^9^. 



DIVISION OF DECIMALS. 

IF XiVZa In Multiplication, we point off as many decimals 
in the product as there are decimal places in the multiplicand 
and multiplier counted tog^er ; ancl, as division proves multi- 
plication by makmg the muiuplier and multiplicand the divisor 
and quotient, hence, there mttsi he as many decimal places in 
tke divisor and quotient, counted together, as there are decinuU 
places in the dividend* 

1. A man bou^t 5 yards of oloth for $8,75 ; how much w«i 
la yard? $,8,75ss675 cents, or 100<ft«; now, 875h-5bs175 
csnto, or 100fA5,=: $1,75 Jhts, - 

OR 

By retaining the separatriz, and dividing as in whole nnm- 
oers, thus : — 

OPERATION. 

6)8,76 



Am. $1,76 



As the number of decimal places in the 
divisor and quotient, when counted to- 

S ether, must always be equal to the 
ecimol places in the dividend, therefore^ 
in this example, as there are no decimals 
in the divisor, and two in the dividend, hj pointing off two deci- 
mals m the quotient, the number of decmials in the divisor and 
quotient will be equal to the dividend, which produces the same 

result as before. , « . , » i 

2. At $2,50 a barrel, how many barrels of cider can I have 
for $11 ? $11=1100 cents, or imths, and $2,50=250 cents, or 
I OOfAs; thmy dividing 100«A* hy WHhs, the piotieni wUl emdent- 
iy be a whole number, thus • 
13 



\m 



AlUTHBIETia 



orCRATlON.- 
250) 1 1 00 (4^ barrels, Ans. 
1000 




In thii ezamptoy w« 
have for an answer 4 

barrels, and ^H of 
another barreJ. But, 
instead of stopping 
here in the process, 
we may brinff the re- 
mainder, 100, into 
10ths,bv snnezinjp a cipher (thatis, multiplying by 10), placing a 
dacimal point at the ri^ht of 4, a whple number, to keep it sepa- 
rate from the lOUis, wnich are to follow. The separatrix may 
now be retained in the divisor and dividend, thus : — 

OPERATION. ^8 have now for an answer, 

2,50)11,00(4,4 Ana. 
1000 






1000 
1000 



4 barrels and 4 tenths of anoth- 
er barrel. Now, if we count 
the decimals in the divisor and 
qaotient (being 3^, also the 
decimals in the dividend, reck- 
oning the cipher annexed as 
one decimal (makinf 3), we 
shall find again the decimal places in the divisor and quotient 
equal to the decimal places m the dividend. We learn, also, 
from this operation, that, tDhen there are morg decimals in tke 
divisor than dividend^ there must he ciphers annexed to the 
dividend to moAts the decimal places efual, and then the quo- 
tient toill be a whole number. 

Let us next take the 3d example in Multiplication^ (IF LV.) 
and see if multiplication of decimals, as well as whole numbers, 
can be proved by Division. ^ 

3. In the 3d example we were required to multiply ,15 by 
,05; now we will divide the prpduct ,0075 by ,15. 

We have, in this example, (be- 
fore the cipher was placed at the 
left of 5), four decimal plaees in 
the dividend, and two in the divi- 
Bor ; henqe, in order to make the 
decimal places in the divisor and ^ 

J|Uotient equai to toe dividend, we mtist point off two places 
or decimals in the quotient. But, as we have only one decimal 
place in the quotient, the deficiency must be supplied by pre- 
fixing a cipher. 
The above operation will appear xqore evident by common 

fractions, thus: ,0075=CyxfiAn>, and ,15=i\fe; now TT?<^tn> 
is divided hy iWr ^y inverting -^ (5J XLVll.V thus, ^^^^ 
^^ rlSBSo =^1-^= >05, Ans.^ an befort. 



OPERATION 

,15),0075r,06 Ana. 
76 
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From these illuttrations we deriye die following 

RULB. 

I. How do you write the numbers down, m$d divide f A. As 
in whole numbers. 

II. How manv figures do you point off in the quotient for 
decimalat A. Enough to make the number of decimal places 
in the divisor and Quotient, counted together, equal to the 
number of decimal places in the dividend. 

III. Suppose that there are not figures enough in the quotient 
for this purpose, what is to be aone f A, Supply this deiect 
by prefixing ciphers to said Quotient. ^ 

iV. What is to be done when the divisor has more decimal 
places than the dividend f A. Annex as many cipheys to the 
dividend as will make the decimcls in both equal. 

V. What will be the value of the quotient in such cases t 
A, A whole number. 

VI. When the decimal places in the divisor and dividend are 
squal, and the divisor is not contained in the dividend, or when 
there is a remainder, how do you proceed t A. Annex ciph^' i 
to the remainder, or dividemf, and divide as before. 

VII. What places in the dividend do these ciphers take ' 
A^ Decimal places. 

More Exerctseifor Ae Slate* 

4. At $ySS a bushel, how many bushels of oats may be bought 
for f300^ ? A. 1202 bushels. 

5. Av 11,1^) or $,125 a yard, how many yards of cotton cloth 
ma^ be bougLt for $16 ^ A. 128 vards. 

6. Boueht 128 yards of tape mr $,64 ; how much was it a 
yard ? A. $,005, or 5 mills. 

7. If you divide 116,5 barrels of flour equally among 5 men, 
how many barrels will each have ? A, 23,3 baxrels. 

Jfote. The pupil must continue to bear in mind, that before 
be proceeds to add together the figures in the parentheses, he 
must prefix ciphers, when require! by the rule for pointing off. 

8. At $2,255 a gallon, hov many gallons of rum mav be 
for $28,18:^ ? (125) For${fe,375? (25) For $llS,7«>? 



bought 

(50) For $338425 ? (150) A. 237,5 gallons. 

9. If $2,25 will board one man a week, how many weeks 
can he be boardod for $1001,^? (445) For $500,85? (2226) 
ForJ200,7? (892) For $100,35? (446) ¥ox %'5ft:rb> ^^ 
^. SSS,4 weeks. 
10. If 3,366 bushels of eorn will fill one^JWt^^^ Yw« tomk^ 
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barreb wia3,52275 bufihels fill ? (105) WUl ,4096 of a oiislie] f 
m) Will 120,780 boflhelfl ? (36) Will €3,745 bushels ? ^9) 
WUl 40,260 bushels ? (12) Ji. 68,17 barrels. 

11. WhatitlhequoUentofl561,275diyidedby24,3? (6425) 
By 48,6? (32135) By 12^5? (1285) By 6,075? (257) 
Jhu, 481,875. 

12. What is the qaotient of ,264 divided by ,2 ? (132) By A ? 
(66) By ,02 ? (132) By ,04 ? (66) By ,002? (1^ By ,004? (66) 
jhu. 219,78. 



REDUCTION OF DECIMALS. 

f laVnim To chaBge a Vulgar or Common Fracdon 

to ite equal Decimal. 

1. A man divided 2 dollars equally among five men ; what 

Sart of a dollar did he give each ? and how much in lOths, or 
ocimals ? 

/» common fractions, each man evidently has ^ of a dollar, 
the answer; but, to express it deeimaUy, we proceeatkus: — 



OPERATION. 
J^umer. 

D«wm. 6)2,0 (,4 

20 



Ans. 4 tenths, a> ,4 



In this operation, we cannot divide .2 
dollars, the numerator, by 5, the denom- 
inator ; but, by annexiiL? a cipher to 2, 
(that is, miUtiplyiDff by 10,) we have 20 
tenths, or dimes ; then 5 in 20, 4 times ; 

that is, 4 tenths, » ,4 : Henee fAe 

common fraction f , reduced to a decimal, is fi, Ans, ^..^ 

2. Reduce qV to its equal decimal. 

OPERATION. In this example, by annexing one cipher 

to 3, making 30 tenths, we find that 32 is 
not contuned in the lOths ; conseauently, a 
cipher must be written in the lOths' place 
in the quotient. These 30 tenths may be 
brought into lOOths by annexing another 
cipher, making 300 hundredths, ^i^oh cch^ 
tain 32, 9 times; that is, 9 hundredths. Bif 
continuing to annex ciphers for lOOOths, 
&c., dividing as before, we obtain ,09375, 
Ans. By counting the ciphers annexed to 
160 the numerator, 3, we shaUJind them eptal 

160 ^ ^^ '^ decimal plac^ in the quotient. 



32) 3,00 (,09375 
288 

"l20 
96 

240 
224 
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Jiflm* In the last uiiwer, we have five places for daeimals ; 

but, as the 5 in the fifth ^lacegis only 100*^0 go of% unit, it will 
be found sufficiently exadt for most practical purposes, to ex- 
tend the decimals to only three or four places. 

To know whether you have obtained an equal decnnal, 
change the decimal into a common fraction by placing its prop- 
er dfjiominator under it^ and reduce the fraction to its lowest 
temra. If it produces the same common fraction again it is 

right; thus, taking the two foregoing examples, }4=-^n=^. 
Again, ,09375=TMHTy= A- 

From these illustrations we derive the followiag 

I. How do you proceed to reduce « common fraction to it8 
equal decimal f A. Annex ciphers to the numerator, and divide 
oy the denominator. 

II. How lon^ do you eontinue to annex civkers and divide f 
4 Till there is no remainder, or until a decimal is obtained 
sufficiently exact for the purpose required. 

II r. How many figures of the quotient will he decimals f 
A. As many as there are ciphers annexed. 

IV. Suppose that there are not figures enough in the quotuni 
far this purpose, wfiat is to be done t A, Prefix ciphers to 
supply the deficiency. 

Mort Exercktifor the Slate, 

3. Change ^, }, |, and yp^ to equal decimals. A, fi, ,75, 
,25, ,04. 

4. What decimal is equal to ^ ? (5) What=t .? (5) What 
= A' (75) What=-^? (4) Ans. 1,34. 

5. What decimal is equal to jf^^ (5) What=f .' (S5) 
Wbat=-^ ? (5) Whats:^-* (175) What=it ? (625) A. 1,6 

6. What decimal is equal to i? (1111) What=^.' (4144) 
What=^y? (10101) What=i? (3333)* ^. ,899901. -f 



* Wlien decimal fractioas eonlhine to repeat the same figure, like 333, 
Ace., in thii example, they aro called Bepetonds, or Circulating Decimals. 
When only one figure repeat!, it is called a single repetend ; but. if two or motf 
figuree repeat, it is called a compound repetend : thus, ,333, «c. is a single 
reMtend, ,0]0i01, dbc. a compound repetend. 

When other decimals come before circulating decuDftift,«A <^\si. jSSS^^^Qeftk 
deeima) u called a mixed repetend. 

Itutfw common praeticOf instead of writing the Tei»eaXVn% tk^T» ^^^ 
Hmea, to place & dot over the ropeatiog figure in aaingio tev<A«^\^^^***\"'^'*^* 
13 *' - 



l«i ARITHlCiTIOl 

f XiVnZa To reduce Compound Numbers to Deci- 
mals of the highest Denemination. 

Reduce 150. 6d. to Uie decimal of a pound, 
(DERATION. 

12)6, Q d. In this example, 6 d.=-^ of a shilli^, 

and ^f reduced to a decimal by IT him. 

is equal to ,5 of a shilling; which, joined 
with 158., make8s=15, Ss. In the same 
manner, 15,5 8.-i-20 b.==,775 £, ^ns. 



20) 15, 5 8. 
,775 iB. 



la written I } also over the first and last repeating figure of 'a compoond repe- 

tand } thoa, for ^B0903, Ice. we write, ,08. 

The ralue of any repetoid, notwithstandii^ it repeats one figure or moie an 
infinite niunher of timei . comine nearer and nearer to a onit eacii time, tbooch 
never reaching; it, may be easi^ determined by common fractions ; as will 
appear from what follows. 

By reducing 4- to a decimal,, we have a qaotient consisting of ,1111, &c., that 

is, the repetend, ,1 ; X, then, is the value of the repetend 1, the value of ^33, 

dtc } that is, thp repetend 3 must be three times as much ; that b, ^ and 

,4ss^ i f5=s|^ ; and ,9=-|s=l whole. 

Hence, we have the following RULE for chan^ng a single repetend 

to its equal common fraction, — Make the given repetend a numerator^ tariting 
9 underneath for a denominator, and it is done. 

What is the value of ,i? Of,»? Of ,4? Of ,7? Offif Of ,6? jS. ^,f,f 

h h I- 
By changing ^ to a decimal, we shall have, ,010101, that is, the repetend 

M* Then, the repetend ,04, being 4 times as mach,^ must be -^t and ,9^ mot 
bef|,also.46=:|f. 

^^ wkv ^ redttoed to a decimal, it produces ,6oi. Then the decimal ,004, 
being 4 tiniM as much, is ^|^, and ,d36*ss ^^. This principle will bo 
tma for any number of places. 

Hence we derive the following RULE for reducing a dreulattnf 
dec imal to a common fraction.--^aAce :^« given repetend a nunterator, and the 
manommator will be a» many w as there are ftgmres in the repetend. 

Change ,ift to a common firaetion. •^* ^as ^. 
Change ,7^ to a ooromon fraetion. A. ^s=^. 
Change ,003 to a common fraction. A. y|^ =- -g^. 
In the foUowing ezamptof vis. change ,83 to a common fraction, there- 
Peatiag ngunig3 tiiaik, }, and ja\a ^s \.\«a %,«MaM4«JL\N«»%\itf 
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Hence we derive the foUbwiDg 

RULB. 

' 1. How must the several denomiruitions he placed f A. On« 
above another, the highest at the bottom. 

II. Bow do you divide f A. Begin at the top, and divide as 
in Reduction ; that is, whillings by shillings, ounces by oiAicea, 
&JC., annexing ciphers. 

in. How long do you qfrainue to do so f A. Till the denom- 
inations are reduced to the decimal required. 

More Exerc%8€$for the Slate. 

2. Reduce 7 s. 6 d. 3 qrs. to the decimal of a pound. . 

A, ,378125 £ 

3. Reduce 5 s. to the decimal of a pound. ^. ,25 £. 

4. Reduce 3 farUiinga to the decimal of a pound. 

A. ,003125 £. 

5. Reduce 2 qrs. 3 na. to the decimal of a yard 



6. Reduce 2 s. 3 d. to the decimal of a dollar. A$,375. 

7. Reduce 3 qrs. 3 na. to the decimal of a yftrd. A, jdlSft yd, 

8. Reduce 8 oz. 17 pwts. to the decimal of a pound Troy. 



A. ,6875 yd. 

,9375 yd, 
Troy. 
A. ,7^5 lb. 



9. Reduce 8 £, 17 s. 6 d. 3 qrs. to the decimal of a pound. 

A. 8,878125 £. 



A uait, is, by baaog in the Mcond plMo, ^ of -^ sa^; tiwn -^ mmi 

Hence^ to find tho ralue of a mixed npetend—Farstftnd the value of the 
repeating iedmalSf then of the other decimals, and add these results together, 

2. Change ,9l6 to a common fraction. A. -f^f^ ^ g^ = f^ =-^~ 

/Vwjf, 11^-12 ==,916. 

3. Change 303 to a common fraeUon. A. -fff^. 

Ta know if the result be right, chan jm tho c<Mnmon firactioo to a deeboal 
again. If it prodaees the mme, the work is right. 

Repeating decimab may be easily multiplied, subtcacted,;^. by fint ndos- 
ing toem to their equal common fract&one. 
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V JaMXm To reduce Decimals of higher Denomina 

tions to Whole Numbers of lower Denoioinatioiis. 

7%t5 ruU is the reverse of the last. 

Let \u take the answer to the first example. Reduce ,775 £ 
to whole numbers of lower denominations. 
OPERATION 



£ ,775 
20 

8. 15,500 
12 



In this example y775£, reduced to shillings, 
that is, multiplied J^ 20, gives 15,5, (S)r 
ciphers on the right of a decimal are of no 
value ;) then the decimal part ,5xl2ss6,00 
Bs64. ^ns. 15 s. 6d. 



d. 6,000 

Hence we derive the following 

RUIiE. 

'' I. Hoto do you proceed f A. Multiply the given decimal as 
m Reduction ; that is, pounds by what makes a pound, ounces 
by what makes an ounce, dtc. 

II. How many places do you point of in each product for 
decimals f^ A. As many as there are decimal places in the 
given decimal. 

III. Wlure wUl you find the answer f A. The several de- 
nominations on the left hand of the decimal points wiU be the 
answer. 

More Exercises for the Slate, 
The following examples are foimed by taking the answers in 
the last rule ; of course, the answers in this may be found in the 
examples of that. The examples in each are numbered so as 
to correspond. 

2. Reduce ,378125 £ to whole numbers of lower denomi- 
nations. {For arts, see ex. JV>. 2, H LVIII.) 

3. What is the value of ,25 £ of a pound ? 

4. What is the value of ,003125 of a pound ? 
6. What is the value of ,6875 of a yard .' 

6. What is the value of ,375 of a dollar ? 

7. What is the value of ,9375 of a yard > 

8. What is the value of ,7375 of a pound Troy .' 

Application of the two foregoing Rules, 

I. What will 4 yards of cloth cost, in pounds, at 70. 6 d. a 
yard.? 7s. 6d., reduced to a decimal, ^ .375 £ X 4 yds-a* 
£/,500 
£9 

iO/)00 Jfns., 1 £ 10 B 
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2. At ^G a cwt., what will 2 cwt. 2 are. of rice cost .' ^. $15. 

3. At JaO a ton, what will 15 cwt. 2 qrs. of hay cost ? 

* ^ jj. $15,50 

4. What cost 6 cwt. qr. 7 lbs. of suffar, at $li;25 a cwt. 

^. $68^3+ 

5. What cost 60 gals. 1 pt. of rum, at $,78 a gallon! 

jj. $46,897^. 

6. At $1,25 a bushel, what will 36 bu. pk. 4 qts. cojit ? 

A, $45,1 56|^. 

7. At $4,75 ft yard, what will 26 yds. 2 qss. of broadcloth cost? 

A, $125,87i. 

8. At 2£, 10 s. a cwt., what will 6 cwt. 3 qrs. of nee cost.? 
2 £, 10 8. =i 2,5 £, and 6 cwt, 3 qrs. = 6,75 cwt. ; then, 6,75x 

«^ = 16,875£x20 = 17,58.Xl2=6d. Ans. 16£, 17s. 6d. 

9. What will 6 gallons, 2 qts. of brandy cost, in pounds, at 15 
shilUngs a gallon .' A. 4 £. 17 s. 6 d. 



HSOUfiTwar of ou&bjbkoxss. 

If XJS- An apology may by some be deemed necessary for the 
omission, ir> this work, of mueh jthat is contained in other trea- 
tises, respecting what is called ^^ the currencies of the different 
United States. The ithor, howeyer, deems it rather necev 
«ary to apoiegite for introducing the subject at -lill. Those 
merely nominal currencies, originally derived from Great Brit- 
ain, have long been obsolete in law, and ought to become so in 
practice. -So long, -however, as that pmetice continues, it may 
be necessary to retain a brief notice of it in elementary works. 
JVbte. It was not intended that the. following Table should 
be exact in every particular to a mill, but enough so, to corre- 
spond wiUi the pecuniary calcuhitions current among men of 
business \ and, as such, it will be committed to memory more 
easily. 

The design of the Table is not that.it shottUL be learned by 
rote, but by actiud calculations from 'A few data ; thus — as 1 

far. is ^ of a cent, then 2 farthings are f . Again, as 3 d. is 4 
cents, and 3 s. are 50 cents, then 3 s. 3 d. are 54 cents. It would 

' be well for the teacher to direct the attentiMi of the pupil to 
this object by ejqplajEiations. 

Repeat the 

rrABLE. 

1 farthing , , , is . . » i of a pennyy ... or . i ^ a. *««*" 

2 farthings . . ars . , f of a penny ^ . . «» or • . . % o^ a ctflM.% 
SjariMn^s . . are . . | of a pennyy ... or ... "V cent. 
ijoj^iAin^s : . ars . . 1 petmy^ or ... V^ cci*»* 
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ARITHMETIC. 
TABLE. 


Pence, cts. 


0. 


d. d. ' cte. 


1 is H 


land 


1 are 13 or 18 


U art Sf 


land 


2 are 14 or 19<| 


8 art 4 


land 


3 are 15 or 21 


4 art 5| 


land 


4 are 16 or 22 


4iare 6^ 


land 


5are 17 or 23i 


5 are 7 


land 


6 are 18 or 25 


6 are 8| 


land 


7 are 19 or 26^ 


7 are 10 


land 


6 are 20 or 27|| 


8 are 11 


land 


9 are 21 or 29 


9 ar« 12j| 


1 and 10 are 22 or 30} 


10 are 14 


1 and 11 are 23 or 31^ 


11 are 15 


1 aiui 12 are 24 or 33^ 


12 arel6| 


2aiu2 


3 are 27 or ^il | 



I. d. d. cU 
2 aiul 6 are 30 or 42 

2 ami 9 are 33 or 46 

3 and are 36 or 50 
3afuf3are 39 or 54 
3 and 6 are 42 or 58j^ 

3 an<2 9 ore 45 or 62| 

4 ami are 48 or 66| 
4 aiuf 3 are 51 or 71 
4 a9u2 6 are 54 or 75 

4 aiu^ 9 are 57 or 79 

5 and are 60 or 83| 

5 and 6 are 66 or 91| 

6 and are 72 or 100 

1. At 3 farthinge a yardi what will 2 yards of tape cost in 
cents ? 

2. What will 2 sticks of twist cost, .in cents, at } d. a stick ? 
At il d. a stick ? At | d. a stick ? 

3. At 7 d. a piece, how many cents will buy 1 inkstand? 
Willbay2? WiUbuy3? 4? 5? 6? 

4. How many 'cents nnist you pay for 2 rulers, at 9 d. a 
iece? For 4? For 6? For 8? For 16? For 24? For 
j2? 

5. What will 2 yards of lace come to in cents, aft 1 s. 6 d. a 
yard ? What will 3 yards ? What will 4 yards ? What wiU 
o yards ? 

6. When oats are 3 s. 6 d. a bushel, how many cents will 
buy 2 bushels ? 

7. When rye is 3 s. a bushel, how many cents vnH buy 
2 bushels ? liow many 3 bushels ? How many 4 ? How 
many 8? 

8. When com is 4 s. 6 d. a busheL what are 2 bushels worth 
in cents ? What 4 bushels ? What 8 bushels ? What 12 
bushels ? 

9. How many cents make a dollar ? A. 100. 

10. If a Latin Grammar cost 6 shillings, how many dollars vnH 
buy 2? How many 4? How many 6? How many 8? How 
many 20 r 

11. What will 2 barrels of flour come to, at 30 shillings pe 
barrel? What will 3? What will 6? What will 7? 

12. If you buy a book for 1 shilling and 6 pence, and give the 

bookaeUer a finy-€eut piece, liow Tnan-^ ««n\.% Vn. cbaxL^e mns^ 

be give you.? .,^. .^ 

iS. If you bay a Latin Grammax fox 4 a\oSbaB%^ ^sA'i Ywa»»> 
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and give the bookseller 1 dollar, how many cents nraat he pay 
you? 

14. If yoa have 4^ pence a week, how many weeks will come 
to a dollar ? How many to 2 ? How many to 3 ? 

15. If I pay 1 8. 6 d. for 1 meal of victuals, how many' meals 
can I have for a dollar ? For 2 dollars ? For i a dollar .' Foe 
4 of a dollar ? For 3 dollars ? For 4 ? 

16. When broadcloth is 12 s. a yard, for how many dollars 
can you bay 2 yards ? How many 3 ? How many 5 ? 

17.' You buy a hat for 18 shillings, and give the store-keeper 
a five dollar bill ; how many dollars must he give you in 
change ? 

18. How many cents are 2 s. 2 d. .' 2 s. 5 d. ? 2 s. 7 d. ^ 
2 8. lOd. ? 3 s. Id. .? 3s.5d. ? 3 s. 8 d. ? 4 s. 2 d. ? 4 s. 
5d. .=» 4 8.7d. .? 7s.7d.? 9s.0d. ? 10s.6d. ? 12 s..' 
128. 6d.' 12s. 9d..' 13 s. ? 14 s. 6 d. .? 15s. P 15s. 6d.? 
15 s. 9 d..? 16 s. 6 d..? 17 s. 6 d..' 18 s.? 21s.? 24 s.? 
^s.? 30s.? 36s.? 42s.? 48s.? 54s.? 60s.? 66s.? 



Q. What if ihaty which you have now been doings ealUdf 
A, Reduction of Currencies. 

Q. ArtipoundSy shiUingSy pence and farthings the same in all 
countries t A. They are the same in name, but not in value. 

Q. What was their value formerly in England and her Ameri' 
can colonies t A. The same. 

Q. fyiiMt has occasioned the diference in value f A. The 
leflrislatures of these colonies emitted, or put in circulation, 
bills, which depreciated in value in various degrees. 

Q. WhaX is the number of shillings, which it takes, in any 
state, to make a dollar, called t A. The currency of that state. 

Q. How many shillings make a dollar in the Jfew England 
states, Virginia, Kentucky, and Tennessee t A. 6 shiUin^s. 

Q. What name does the currency of these states take T A 
The New England currency. 

JVew England Currency. — To reduce this Cur- 
rency to Federal Money, and Federal Money again to 
the Bame Currency. 

Q. What part of a pound ts $1 or 6s. of this currency f A. 
»fty = -l^; deeimaUy,=s ^. 

1. How many dollars in 3 £. 8 s. 3 d. ? 

By reducing 3£. 8s. 2d. to decimals, by IT LVIII, we have 
3,4125£. JVoio, since every ,3 of a pound is a dollar^ it is evi- 
dent, that, as many tinus as , 'its containtd in^,4Vi£>£»i so iMim^ 
dollars thers will oe, thus : — 
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OPERATION. 

,3)3,4J25 



$11,375, ^ns. 



mats J there must be the same number ofdedmala in 
the divisor and quotient that there it m the dividemi 
There are 4 iathe dMdend, and 1 i» the dioisori 
eonsequenUyt there must be3pomted.qffin the fue- 



. 2. How many poonds in $ll>375 ? 

Thip ezam])le being the reverse of the last, it is eyident that 
we must mnltiply by ,3. 

OPERATION. 

$11,375 

. ,3 

j9. 3£.8s. 3d. 3,4125 

20 



8;3500 
12 

3,0000 



n will he reeoUeeted ftylJb« jn»fl in pomtnif 
(Iff, that there must be as many decimmplacee 
in the preduetf as there are decimal places hi 
both muUipUer and multiplicand* 



From these illustrations we derive the foilowiug 

I. How do you reduce the Jfew England currency tafederoL 
money ? A, Reduce the question to the decimal of a pound, 
and divide bv ,3. 

II. How do you reduce federal money to the same currency 
again t A. Multiply by ,3. 

More Exercises for the Slate. 

3. Bought a building for 17£. 15 s. 6d. ; how many dollars 
will pay for it.? w3. $K),25. 

4. How many pounds in $59,25? (17-15-6) In $177,75? 
(53-0-6) In $355,50.^(106-13) In $71? (21-6) In $142' 

"(42-12) In ^^? (170-8) Arts. 412£. 1 b. 

5. What will 15 barrels of flour cost in dollars, at 6£..16 s. 
N. E. currency a barrel? (340) At 7£. 10s. a barrel? (375) 
A 1 7£. 7 8. a barrel ? (36750) At 6£. 10 s. Q d. a barrel ? (33625) 
At 6£. 4 8. 6 d. a barrel ? (31125) Jl. $1720. 

6. What will 4 acres of land cost in pounds, at $50 an acre ? 
(60) At $49 an acre ? (58-16) At $48 an acre ? (57-12) At 
$25 an acre ? (30) At $12 an acre ? (14-8) At $24,50 an 
acre ? (29-8) Ang, 250£. 4 s. 

7. What will 4 acres of land cost in federal money, at 15£. 
an acre ? r200) At 14£. 14 s. an acre ? (196) At . 14£. 8 s. an 
acreF (192) At 14s£. 4 b. on acie> (X^^ftSS^ M^^fcA-a*. an 

acre F (48) At 7£. 4 b. an acre ? (OB^ Aivs. ^R\?fiR. 
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» 
8. What will 15 barrels of rum co»t, in pounds, at $22,75 a 
barrel ? (102-7-6) At $23,75 a barrel ? (106-17-6) At $20,75 
a barrel ? (93-7-6) Ans. SOSjC. 12 s. 6 d. 

^- ^ gj^tletnan in Virginia purchased a bouse fiH'300£. 15 s. 
6 d. (10^83), 40 acres of land for 61£. 5 s. 6 d., (20425) and 
expended for repairs 109£. 9 s. S d. (364944). What did the 
-whole amount to in federal money ? A. $1571,777. 

New York Currency. — Q. What is the currency of 
JVeto Yorkf JS'orth Carolma^and Ohio coiled f A. New York 
currency. 

Q. Boto many shilling a make a dollar of this currency f A. 
8 eliillings. 

Q. What part of a pound i^ 8 s. A.y^=s-f^', decimally s= ,4 

Rule I. Hew do you proceed to reduce this currency tofede^ 
rat money f and federal money to the same currency again f A, 
Take ,4 and proceed with it as with ,3 in the last rule. 

1. Change 204£. 18 s. to dollars and cents. 

204£. 18 s.=204,9£-*-4 == $512,25, Ans, 

2. Change to federal nioney 409£. 16a. ; (102450) 136£. 128. 
(34150) 413£. 16 s. ; (103450) 49£. 12 s. ; (124) 50£. 2 s.; (1^25; 
600£. (1500) jJ»5. $4149,75. 

3. Change into New York currency $22,078; (8-16-7-1) 
$44,154; (17-13-2-3) $88,312; (35-6-5-3) $176,624 ; (70-12-11-3) 
Ans, 132£. 9 s. a| d. 

4. What will 20 yards of cloth cost, in dollars and cents,, at 
15 8.. 6 d. a yard ? (3875) At 12 s. 6 d. a yard ? (3125) At 13 s. 

6 d. a yard ? (3375) At 17 s. 6 d. a yard ? (4375) Ans. $147,50. 

Pennsylvania Cluuency. — q. What is tlie currency 
of JVeio Jersey^ PennsyLvania, Delaware, and Maryland called f 
A. Pennsylvania currency. 

Q. How many shillings make a dollar of this currjency f A 

7 B. 6 d. 

Q. What part ofapound i5 7 s. 6 d. .' 

A. 7s.6d. = 90d.and20s. = 240d.;then, o^rrsfiS. 

RuLR I. How do you reduce this currency to federal money f 
A, Divide by | ; that is, multiply by 8, andf divide by 3. 

II. How do you reduce federal mxmey to the same currency 
again f A, Multiply by f . 

Exercises far the iS2al6. 

1. Change 60£.15s. to federal money. 

60£. lC^.»60,75£ X 8 = 486-3- 3 =r $162, Ans. 

2. Change $162 to Pennsylvama cuireacy. 

#lfi&X3«*486-i-8=a60,75£. = ^£..\^^*- At», 
S, CA«ii^etodoIfeirsandcent»80£.-, C5l\^23afi^ «*iS*AV 
J4 
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(66880) 940£.;(640} 1£. 15 1. 7 d. ; (4744) 50£.78.9d.: 
a342de) w9iu. $1661,165 -f. 

4. Chanffo to rennsylvania currency $9,50 ; (3-11-3) $28^0, 
(10-13-9) $57; (21-7-6) $85^; (32-1-3) $42^25; (15-16- 
10-2) $126,75; (47-10-7-2) $633,75; (237-13-1-2) M». 
3G8£ I4 8.4d.2qrf. 

Georgia Currency. — Q. what is the currency of Caro- 
lina and Georgia called f A. Georgia currency. 

Q. How many shillings make a aoUar of this currency f A, 
^ B. 8 d. 

Q. What part of a pound is 4 s. 8 d.? w$. 4s.8d.=56d., 

and208.a=240d.; then,56d.is^iS =r^V^. 

RuLK I. How do you reduce Georgia curreriey to federal 

money f A, Divido by i^; that is, multiply by 30, and divide 
by 7. 
II. How do you reduce federal money to the same eurrenoy 

again f A, Multiply by |f^« 

Exer cites for the Slate, 

1. Change 835£. 9 s. to federal money. 

835,45£. X 30 = 2506350-!. 7 =s $3580^, Ans. 

2. Change $3580,50 to Georgia currency. 

$3580,50 X 7 = 25063,50 -=- 30 =835£. 9s. Ans. 

3. Change to federal money 208£. 17 s. 3d. ; (8951^) 104£.8i 
7 d. 2 qrs. ; (447562) 252£. 3 s. 1 d. 2 qrs. (1080669) A. $2423,:«6 

4. Change to pounds, shillings, &c. $447,5&; (104-8-7-1) 
$895,125; (208-17-3) $1080,669 (252-3-1-1) w3. 565£. 8 s. 
11 d. 2 qrs. -|- 

^ English or Sterling Money. — q. How many shUr 

Itn^s of this money make a dollar ? j9. 4 s. 6 d. 

Q. Wha^art of a pound isA^.Q^.f j9. 4 s. 6 d. = 54 d., 

and20 8. = 240d.; then, $1 is ^iS.=^i^. 

Rule I. How may sterling tnoney be reduced to federal 

money t A. Divide by -^ ; that is, multiply by 40, and divido 
by 9. 

II. How do you change federal money to sterling money f 

A, Multiply by ^* 

Exercises for the Slate. 

1. Change 21 £. 7 s. 6 d. to federal money. 

21£.7s.6d.=21,375x40 = 855,000-<-9 = $95, AnM 

2. Change $95 to sterling mone^ . ^. 21 £. 7 a. 6 d. 

. 3L CAange 21 £. 7 s. 6 d. lolsAwtd moxwi^. A.J^^. 

: ^. C/iang© $285 to sterling money. 3.^*-^^^^^* j^ 
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Canada Currency.-^q. Whatisthe currency of Canada 
and Jfova Scotia called f A. Canada currency. 

Q. Howmany shillings of this currency make a dollar f A,S» 

Q. What part of a pound » 5 s. f .tf . jj'Sy = :i-» 

KuLB I. How do you change this currency into federtU 

numey f A. Divide by \ ; that ib, multiply by 4. 

II. How do you reduce federal money to danada currency f 

A. Multiply by ^ \ that is, divide by 4. 

EoixTcisesfoT the Slate, 

1. A gentleman^ residing in Boston, contracted a debt of 
JdOOjC. 17 s. in Halifax ; how many dollars will pay the debt ? 

200£. 17 8. = 200,85£. X 4 = $803,40, Ans. 

2. A J residing in Montreal, sent 300£. Canada currency to 
Bf his correspondent in New York, to purchase 120 barrels of 
flour. The flour cost $12,50 per barreF; how much, in Canada 
currency, is the balance which is due ? A. 75£. 

3. A merchant in Quebec wrote to his correspondent in 
Philadelphia, to purchase a large quantity of cotton. His eor- 
mpondent writes he has purchased 300 bales, each containing 
275 pounds, at 10^ cents per pound. How many pounds Can- 
ada currency must the merchant remit to his agent to meet the 
purchase price ? A. 2114£. 1 s. 3d. 

Foreign coins are estimated in the United States 
according to the JoUowmg 

TABLE. 

Livre of France, $ ,18^. 

Franc of France, $ 9^^- 

Guilder or Florin of the U. Netherlands, • $ ,40. 
Mark Banco of Hamburg, •••••$ ,33^. 

Rix dollar of Denmark, $ 1,00. 

Real of Plate of Spain, $ 9^0. 

Milrea of Portugal, ..•••••• $ 1,24. 

Tale of China, $ 1,48. 

Pagoda of India, $\y^. 

Rupee of Bengal, . $ ,50. 

1. Reduce 500 liyres of France to federal money. 

llivre»f ,18Jl ; then, 500 X 184 » 1^^, Ans, 

2. Reduce $92,50 to livres of France. A. 500 Uvce«. 

3. Reduce 5000 Grance to federal money* A. ^|^i^ i^ 

4. Reduce 12500 Horina to federal money. A- ^^l^^f^- 
6. Reduce $5000 to florins. A. 12500 Awitf^ 
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A pound sterling of Great Britain, ... $ 4,44| 
^ pound sterling of Ireland, . . • . . $4,10. 

Queaticna an the foregoing. 

1. How many are 40, 5, and 9, added together ? How many 

lOO-f 194-9? How many 400-f 50 + 254-9? How many 
500 4.10q4.80-|-20? Howmany 894-94-8+6? 

2. How many are 6 times 5a? 10 X 100? 10 X 1000 ? 
/Ox 60? 30X40? 

3 What number added to aO will make 30? Will make 40? 
-Will make 39? WiUmake89? 

4. What nmnber multiplied by 4 wilf make 8 ? Will make 
40? Wm make 400? ^00? 1000? 

5. What number divided by 8 will make 2 ? Will make 6 ; 
WUlmakelO? 

6. If the minuend be 40, and the Bubtrahmd 21, what will be 
the remainder ? 

7. If the remainder be 40, and the sabtrahend 80, what will 
be the minuend ? 

8. If the divisor be 6, and the quotient 8, what will the divi- 
dend be ? 

9. If the quotient be 10, and the dividend 120, what will the 
divisor be ? 

10. If the product of two numbers be 84, and the multiplicand 
7, what will the multiplier be ? 

11. Whatwill I20ya|^8ofclothcoflt,at50ct8.ayard? (Di- 
vide by the aliquot part, found in IT XXVIII.) At •33| cents ? . 
At 25 cents ? At 20 cents ? At 16| cents ? At 1!^ cents ? 
At 10 cents ? At 5 cents ? 

12. How many times will a little wheel, 6 inches in ciream 
ference, turn round in going 1 foot, or 12 inches ? *< In going 3 
feet, or 36 inches ? Iti going 5 feet ? 12 feet ? How many 
times in going across the street, allowing it to be 3 rods, 3 
yards, and 1 foot, or (i60 inches. 

13. What must be the circumference of a wheel that tmwm 
round twice in goin^ 2 feet, or 24 inches ? 

14. How manv shillings in 8 d. + 6 d. + 10 d. ? 

15. How much does 19 s. 6 d. lack of 1£. ? 

16*. How many pounds are 2 times 30 s. ? 4 X 10 b. ? 

17. Divide 15 s. by 2. 

18. Reduce f- to its lowest terms. 

19. Reduce -^, t^^ , ij[ftr> T^j to their lowest terms. 

20. What fraction can you use for -f^j -^y -fyj §, 3V * 

21. Wftatpartofamoi[ith\B\da7> A. ^Q- ^'il^'s^? S 
A=^. IsSdays? ^. ^ = V Ul ^ia> a. 4^. \*^ 
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days? ^. -sfir^^-A- leSdays? -tf. A = A' I»16dayi? 

-«. 4* = ^. leSOdiys? ^. f» = f. 

22. How much is J^ of J^? i|ofi? i|ofiofi? 

23. How much is f of j- f ^V o^ A" ? 

24. How many times is 2 contained in } ? How much is J 
off.'' 

2&. How many times 2 in -]^ ? (To divide afraetUmy toe mulr 

tiply the denommatorj or divide the jmrnerator.) 2 in iV •' 3 in 

^? 3 in if? 4inff.? 

26. How much is j|- of -^ of a month ? i of j| of a month ? 
f of a month divided by 2 is how much ? How much is jl of 

a of a month .' - 

27. James has i of a dollar, Rufus I, and Thomas the 
remainder of the dollar ; what is Thomas' part ? 

28. William had | of a ticket, Henry {, and James jji ; what 
part of a ticket did Uiey all own ? {Find how many SUu each had 
irst.) 

29. What kind effractions are the following, viz. i, %, 5^, 7^, 

30. Reduce i| to a decimal. 

31. What decimal is equal to j|.' | ? -^^P } .' 

32. James has ,2 of a ticket, William ^, Thomas ,9, and 
Harry the remainder ; how much does Harry haye ? 

33. What is the amount of fl+ »4 + 11 ^ 

34. Multiply ,6 by ,5. 

35. How much is ,5 of ,5 ? 

36. How much is ,3 multiplied by ,4 ? 

37. Diyide ,24 by ,6. 

38. Divide ,8 by ,2. 

39. Divide ,6 by ,15. 

40. From ,5 take ,25. 

41. 4- of 14 is 2 ; 2, then, is -f of what number ? 

42. i of 4 is 2 ; 2, then, is h of what number ? 

43. 3 is I of what number ? 

44. 4 is -( of what number ? 

45. 5 is iV ef what number ' 

46. 10 is ^ of what number ' 

47. 7 is -} of what number ? 

Exercises far the S^e. 

1. 2685-f 87+8 + 60-= Jl. ^feASi. 

j2 3789543—2689 == Jl. ^?reeSA. 

^. 7336845 X 1732^ A. VfiaASfiSSfeWi 
14* 
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4. 893645 ^201 « A. 4445|Si- 

6. ^HiiNH^ = ^' 34338tMf I 

6. 7 IB tV of what ni&i^er ? A- -i^^^- 

7. 26 is i of what number ? A, 104. 

8. 90£.13s.4d.4.100£.15fl.6d. + 10d.4-15 8. + lB.6d 
4-id.-f lid.= A. 122£.6B.4d. Iqr. 

9. From 1£. 15 s. take 19 s. | d. A. 15 s. 11 d. 1 qr. 

10. Multiply 16 by §. A. lOf. 

11. Divide 16 by |. j9. 24. 

12. Multiply t by 30. .4. 25. 

13. IMvide f by 30. A, ^. 

14. Multiply i of i by 15. A. 5f . 

15. Divide i of | by 15. A. -^^ 

16. A man bought 4 hogsheads of molasses : the first con 

tained 76f gallons ; the second 63^ gallons ; the third 7^ ^\ 

Ions ; and the fourth 59f gallons. How many gallons in iiM 
whole ? (Reduce the fractional parts to a common denomina 

tor before you proceed to add.) A. 27 9 ft\^ « 

17. 37CK>TfrTr+^-4-g+37,5-f 1 080 00 ==-^- 3744,200005 

18. What is the value of ,990625 of a pound ? 

A, 19 8. 9 d. 3 qrs. 

19. From 29 years, 5 mo. 3 days, take 23 hours 40 minutes 

A. 29 yeaars, 5 mo. 2 days, hour8,'20 minutes. 
Jfote. When it is required to find the distance of time firon 
one date to another, it maybe easily done by subtracting the firsi 
date firom the last, reckoning the months according to theii 
order in the year ; thus, January is Ist mo., February 2d mo. , 
&c. 

20. What is the difference of time betweeti March 27, 1827, 
and February 15, 1828 ? 



(12) (30) 

1828, 2d mo. 15thday. 
1827, 3d mo. 27th day. 



/» eermpuHmg interest^ we rael^v SO 
Aiy« to tike MMit*, anil IS MMtiL »• tiU 



year. 



Arts. 10 mo. 18 days. 

21. What is the difference of time between April 14, 1827, 
and March 16, 1828 .? A. 11 mo. 2 days. 

22. A note, dated July 1, 1826, was paid June 20, 1828; 
how long was the note on interest .? A, 1 year, 11 mo 19 Jay* 

23. A note, dated Nov. 15, 1820, was not paid till D< c. 1, 
1828 ; how long was it at interest .' A. 8 years, mo. 16 iayi^ 
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iruaEX. Q. If the interest of 100 dollars fori year is 6 dol- 
lars, what will be the interest of 200 for the same time ? Of 
300? Of 400? Of 600? 

Q. What w^ be the interest of 100 for 2 years ? For 4 
veart? For 10 years? 

Q. What is that which is paid for the use of money called t 
Ji. Interest. 

Q. ifoto, then, may it he defined f A. Interest is an allow- 
ance made by the borrower to the lender lor the use of money. 

Q. What is that which is paid for the use of 100 for 1 year 
called ? A. The rate per cent. 

Q. Why called the rate per cent, f A. Because per cent.| or 
per contum, means, by the 100. 

Q. HnWf then, is interest computed f ^. At so many dollars 
for each 110 dollars, so many cents for each 100 cents, so many 
pounds for each 100 pounds, <&c. for 1 year. 

Q. How is it computed on a greater or less sum than 100, or 
a longer or shorter time than 1 year f A. In the same propor- 
tion. 

Q. What is the meaning of per annum f A. Each year, or 
by the year. 

Q. nhatf Men, is the meaning^ of 6 per cent, per annum f A. 
6 dollars for the use of 100 dollars, o cents for 100 cents, &c., 
for 1 year. 

Q. Wfien the rate per cent, is established hy law, what is the 
interest called f A. The legal, or lawftd interest. 

Q. What is the legal interest in the JYew England States f 
A, G per cent. 

Note. In the state of New Yoric, it is 7 per cent. 

Q. When there is no mention made of the rate per cent.f what 
rate per cent, is understood f A. The lesal rate. 

Q. What is the sum lent called f A. The principal. 

Q. When the interest and principid are both added togethcTf 
what is it called f A. The amount. 



Sioop, at 6 per eent., the inteT«8t of. KX) cents for 19 mo. is 6 cents, tbe iB>> 
Merest will always be 4 as many cents as there are months ; that is, & the num> 
^r of months will express in cents the interest of $1 Ibr said months, thos z 
'he intere^ of ftl for 12 months being 6 cents, 8 mo. will be 4 cents, for 4 is | 
<'f 8 mo. j and in the same proportion for onv length of time. 

Now, as tbe interest of any sum over 1 dollar is proportionally more, as 5 
''uflars for instance, th< interest of which is .5 times as many eents as the in- 
't'fest of $1, and as cents are lOOths of a dollar, it follows, that, multiplying 
*'«y denomination, as pounds, dollars, cents, &.C., fey \\Y« wass&swt ^"^ -nvaoJCM^ 
"'ill give a. prodaet that wifJ bo the interest, either \u cfeuV.% w VWCto», N«\«fi^ 
^'o e&gify brought intxf do/Zars. or whole numbers, by cuxWu^oft V»Js»ti:«iss!»^«^ 
*«^ product, (tSa* it diridingby 100.) 
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Hence, To find the interegt of any swm of doUarSf poundM, 
shillings, or eagles, for one year or' more, we have thefolioW' 
injr 

RULE. 

I. How do you vroeeed f A, Multiply bj i the number of 
months, and cut on two figures at the right, (for diyiding by 
100.) 

Mental Exercises. 



What is the interest of ^ for 4 months ? 
What is the interest of $4 for 4 months ? 
What is the interest of $2 for 6 months ? 
What is the interest of $20 for 2 months ? 
What is the interest of SSO for 10 months? 



A, 16 cents. 
A, 8 cents. 
j1. 6 cents. 
Jl, 20 cents. 

Ji. S$4,00. 



1. 
2. 
3. 
4. 
6. 

6. What is the interest of |40 for 1 jr., or 12 mo. ? A. $2^40. 

7. What is the interest of 98 for 1 yr. 4 mo. ? A. 64 cents. 

8. What is the interest of $5 for 1 yr. 6 mo. .' A. 4r'* cents. 

0. What is the interest of J^l for 4 years.' A, 24 cents- 

10. What is the interest of $8 for 2 mo. ? A, 8 cts. What 
IS the amount ? A. $8,08. 

11. What is the mterest of $6 for 1 jr. ? A. 96 cts. What 
is the amount P A. $6^. 

12. What is the interest of $1 for 4 yrs. ? jfl. 24 cts. What 
is the amount .' A. %\ ,24. 

13. What is the mterest of 100 £. for 2 months.' A, l£. 
What is the amount .' A. 101 £,. 

14. What is the interest of 10 £. for 1 yr. 8 mo. .' A, \& 
What is the amount ? A. 11 £. 

15. What is the interest of $2,50 for 2 mo. .' . ^. 2 ctn. 5 m 
What is the amount? A. $2,o25. 

16. What is the interest of $6,50 for 2 mo. ^ A, ^ cts. 
What is the amount } A, $6,56^. 

Exercises for dhe Slate, 

1. What is the interest of $240,30 for 3 yrs. 4 mo. ? 

3 yrs. 4 mo. ss 40 mo. -i- 2 = 20, half the number of numihs 



OPERATION. 
240,30 
20 



In thu example, as there are two plaeee Ibr eents in 

the product. 



ropiaee 
the moltiplicaDd, there will be two auo in 
then, cuttinff off two more figures, (for diridmg by lOO^i^ 
$48,0600, Ans. ^« *»»^ •«,06, .tf«. 

2. What is the mterest of $400 for 2 yrs. 6 mo. ? A, $60. 

3. What is the amount of $500 for 4 yrs. 1 mo. ? A. $^,00. 

4. What is the interest of $75 forii y w. 6 mo. ? 0.125) Of 
^.^3750) Of $800? (120) 0£^^>\\AaB) Ot^JiSft>. 
^W; ^. $280,60. 
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5. What .18 the iaterost of f 1500 £» 4 mo. i (30) For 6 
mo. ? (45) For 10 mo. .' (75) For 1 vr. 2 mo. .? (105) For 

1 yr. 8 mo. ? (150) For 4 yrs. 2 rao. ? (375) For 6 yrs. 6 mo. ? 
(^) M. $1365. 

6. What IS the amoiint of $75 for 2 yn. 6 ma ? (8625) Of 
5h250? (28750) Of $600.^ (dSO) Of t^? (10925) Of $650? 
(74750) ^. $2150^. 

7. What is the amount of $615,75 for 5 yrs. ? (800475) For 
II yrs. 1 mo. ? (1025223) For 7 yrs. 2 mo. .' (880522) ^. - 
|p2706;22--f. 

8. What is the uiterest of $7650 for 3 yrs. 3 mo. ? (149175) 
For 3 yrs. 4 mo. ? (1539) For 6 yrs. G mo. ? (296350) For 

2 yrs. 2 mo. ? (99450) -tf. $6999,75. 

9. What is the amount of $7,50 for 10 yrs. 1 mo. ? (12037) 
For 2 yrs. 3 ma ? (8512) For 1 mo. ? (7537) For 11 mo. .? 
(7912) For 1 yr. 7 mo. ? (8212) .^. $44,21 +. 

IF XdKEXm Sfchee days are ahrayi either SOtha of a monUi, or lonM 
greater part, as halvefl,3ds,4tlia,5th«,&c. -y thus,! day = -^ ; 9 days := JLy 

irfiicli, being redoced to Its lowest terms, is -^ ; 9 days = -^ or -^ ; 5 days 

= "j/Wt o' i ; ^ diyi = ^ J} or ^ } it follows, that, if these parts be dimin- 
ished in the same proportion as the ^lontlis, that is, if half the fractional part 
be taken for a muHiprier, the product will express the interest for the days in 
•ents, or lOOths, which, diTided by 100, as b^re, wiD be the interest reqmred. 

To iudve any thingf we dimde by 2. 

Jfote, It will be recollected, that, to divide a fraction by 
^iweetm 
Multiply tie denominator y or divide the numerator, 

1. What is the interest <^ $60 for 15 days ' $60 
^ l5*iH=ift«-i WW. -h2 = i,»«/i^lisr. I 

Ana. $ ,15 

2. What is the interest of $24 lor 10 days ? $24 

10 da,. = IJ sw. z= i -5- 2 c= i, •«i«^pK«r ^ 

Ms. $ ,04 

d. What is the interest of $120,60 for 20 days? $120,60 
»A^=fft«a.=:f -^2 = i,mal^pfi«r. ^ 

Ans. $ ,4020 
4. What is the interest of $360,60 for 19 days ? $360,60 



IS8 1^ ARlTHMETia 

Hence} to find the mtereMt of any ouM for da/yo, we hmve Ae 
following 

RUI«E. 

I. Hino do you proceed first? A. 1 find what fractional 
part of a month the days are, and rednee the fraction to its 
lowest terms. 

I J. What do you make ihe fKuUipUer f A, Half of this fi-ac- 
lion. 

III. How do you halve the fraction f A, Halve the name- 
rator, or double Uie denominator. 

IV. Mier you haoe multiplied by the fracHon, what is to he 
done with the product f to get the interest f A. Cot off two 
figures, as before. ' 

Menial Exercises* 

1. What is the interest of $120 for 15 days ? A. 30 cts. 

2. Interest ef $60 for 15 days ? A. 15 cU. For 10 da. ? A. 
lOcts. 

3. Interest of $18 for 20 da. f A. 6 cts. For 10 da. ? ^. 3 cts. 

4. Interest of $120 for 1 da. ? A. 2 cts. For 2 da. ? A. 4 cts. 

5. Interest of $60 for 3 da. P .4. 3 cts. For 6 da.? A. 6 cts. 

Exercises for the SUUe, 
1. What is the interest of $1200 for 2 da. .' 



2. What is the interest of $600 fi>r 20 dai? 

fiO <tey*«= fj = f -1-2= J, nwft^pZur 



3. What is the interest of $2400 for 15 da. > 

4. What is the interest of $3600 for 10 da. .' 

5. What is the interest of $726 for 20 da. ? 

6. What is the interest of $1200 for 1 da. .' 




For 



(60) For 4 da..? (80) For 5 da. .' (1) For 10 da.? (2) I 
15 da. ? (3) For 20 da. ? (4) For 2^ da. ? (6). A. $16,60. 



7. Whatistheinterestof$120for8vr8.4mo.l5da.? $120 
6yr*.4m0.= ]4)O-^as=5O;afUtl5iia =«liiM.-i-S5ssi; !*«», ? sm 
tiu nMliipiier/ortJU dags and minilksieSOk* 5 ^ 

6000 
90 
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8. What b the hitoreirt of $1200,60 for 1 yv. 
10 mo. 24 da. ? $1200,60 

. ^. 10m«.=29-S- 3= U mo. ; and 94da. ^ = ^-i- ^ 



n« 



1390660 

48024 



-Ans. $136,866^ m. 

MH§, When tlie dayg are an even number, it win oftentimes be found con- 
venient to find what fractional part of a month half the dayi wil) be, without 

halving the Inaction afterwards } thue, for SO days, take 10 daya = -^ = 4.^ 

the mnhiplier. 

9. What is the interest of $180 for 29 days ? Ji. 87 cts. 

10. \Miat is the amoant of $180,60 for 2 yrs. 4 mo. 20 da. ? 
.4. ^06,486. ^ ^ 

il. What is the amount of $36,60 for 2 yrs. 1 mo. 5 da. => 
wtf. S4l>205-t^> 

laT What is the interest of $300 for 1 yr. 6 mo. 15 da. ? (2775) 
For 8yrs. 6rao. 15da..' (4575) For 3 yrs. 4 mo. 10 da. .? (6050) 
For 4 vrs. 4 mo. 5 da. .? (7825) ^. pi2;25. 

13. What is the mterest of $600,50 for 2 yrs. ? (7206) For 
1 yr . 8 mo. ? (6005) For 2 yrs. 8 mo. 1 da. ? (9618) For 5 yrs. 
7mo. 12da..? (202368) For 8 yrs. 4 mo. 4 da. .? (30065) ^. 
$731,308. 

14. What is the interest of $700 for lyr.? (42) For6imo.? 
(2275) For4mo..'» (14) For 20 da.? (2333). ./3. $81,083. 

15. What is th^. amount of $60000 for 3 da. ? (60030) For 
8 da. ? (60080) Jr or U da. ? (60090). ^, $180200. 

16. What is the interest of $60 for 2 mo. 1 da. ? (61) For 2 
mo. 2 da..? (62) For 2 mo. 3 da. .'^ (63). w*. $1,86. 

17. What is the interest of $60 for 2 mo. 7 da. ? (67) For 2 
mo. 8 da. ? (68) For 2 mo. 12 da. ? (72). A. $2,07. 

18. What is tlie interest of $1200 for 12 yrs. 11 4no. 29 da. ? 
Jl. $935,80. ^ 

The foregoing example, although it is as difficult a one aa usually occurs, it 
■olved by one third of the usual number of figuras required by other methooi 



IT ZiZZZXa Tt is evident, that, when the rate is either more or leas than 
6 per cent., Itw interest fur tiM given rate will be a certain part of 6 per cent.) 

Unie, 5 per cent, will be ^ «» much as 6 per cent., 4 per cent. ^ as mueh, 7 pef 
cent. X as much, &e. 

IV) get 4 Z- of any number, we multiply by iTae wnsuw^Xxw, *sA ^wA^ 
hijr the deaomioator } and, as the denoininatOT wi\\ iivi«.l%^»^"»*2A '^ft '«*' 
nmntor the girm nte, hence. 



leo ARITHMETIC. 

Tb iiiid the iatoreit of any torn, when tbe rate is aol 6 pet 
it., we have the following 



I. Hoto do you proceeds A. Find the interest for 6 per cent, 
ts before. 

II. How do you proceed nextf A. Multiply the interest of 6 
per cent, by tlie given rate, and always divide by 6. 

I. What is the interest of $600 for 1 yr. 2 mo. and 15 days, 
at 5 per cent. ' g^Q 

' 74 mo. 

4200 
150 

4350 int, al t ftt cent 
5 



6)21750 



Ans. $3^25 uU. at 5 j»«r eort 

2. What is the interest of $240 for 2 yrs. 6 mo. at 1 per cent ; 
(6) At2percent.? (12) At4percent..? (24) At6pereentr 
(36) At 10 per cent.? (60) At 5i per cent..? (33) j3. $171. 

3. What IS the interest of $480 for 3 yrs. 2 mo., at 15 per 
cent.? (228) At 20 per cent. ? (304) At 1(K| per cent. ? (16340) 
At 15^ per cent. ? (23560) At 7 per cent. ? (10640) 1 
$1037,40. 

4. What is the interest of $600 for 15 mo., at 2} per cent ? 
(20625) At 31 per cent. ? (^125) A, $48,75. 

5. What is the interest of $600 irom Jannary 1st to March 
Ist? (6) From January 15th to May 15th? (12) From Janua- 
ry 15th to September 15th? (24) A. $42. 

0. What is the amount of $500 from March 10th, 1824, to 
March 10th, 1827? (590) From March 29th, 1820, to March 
29th, 1826? (630) From March 16th, 1820, to March 16th, 1824.' 
(620) A, $1890. 

7. What is the interest of $60 from June Ist, 1826, to No- 
vember let, 1827? (510) From April 1st, 1825, to August 16th » 
1826 ? (495) From July 4th, 1825, to August 19th, 1828 ^ 
(1125) A, $21,30 

8. What is the mterest of $300 from September Sth^ 182C^, 
to September 25th, 1826? (1) From August 9th, 1826, to D^^ 
cember24th, 1827? (2475) ./?. $25,75. 

9. What is the amount of $180 from: October 1st, 1886, 'C^i 
December Ut, 1830? A. )225. 



INTEREST. 161 

If £]BV« A concise and practical Utile for the Stfite of 
New York, in which the interest is established by law at 7 

per cent. It has been remarked, that 7 per cent, is ^ of 6 per 
cent, i that is, -^ more than 6 per cent : Hence, 

Q. To fiud«the interest at 7 per cent., .what is the 

j9. Add ^of the interest, at 6 per cent, (found as befoie), to 
itnelf ; the sum will be the interest at 7 per cent 



jyote. The interest for any rate per cent, mav be found in the fameman- 
ner by subtracting, when the given rate is under 6 per cent., and adding, w hea 
it is more. 

1. What is the interest of $360 for 20 days, at 7 per cent. ? 
New Method. (HdMethad. 

$360 $S60 

i 7 

^) $ 1 ,20 at 6 per cent, 1 ==iV) ^^^^ 
20 210 



Ara. $ 1,40 at 7 per cent. 15=^) 105 

5=^) 35 

Am. $ 1,40 

2. What is the interest of $60 for 2 yrs. 4 mo., at 7 per 
cent.? A. $9,80. 

3. What is the amount of $120,60 for 1 yr., 6 mo., 10 da., at 

7 per cent. ? A, $133,497-j^ m. 

4. What is the amount of $241,20 for 6 mo. 20 da. ? (25058) 
For 1 mo. 1 da..? (242653) For 1 yr. 4 mo. 5 da. ? (263946) For 
2 yrs. 6 mo. 25 da. ? (284582) A. $1041,761+. 



IT XCClTa Since 6 per cent, is $G on $100, that is, y^ of 

the principal, and 5 percent, t^, &c., hence, 

'to^ calculate the interest at any rate per cent., when the 

time is 1 year, we proceed as follows : 

Rule. Multiply by the given rate, and ewt off two figures^ 

as before. * 

75 



Itt ARITHMETIC. 

1. What it th« interest of $220,40 

$290,40 for 1 yr., at 9 per cent ? g 

$ 19)8360 Ans. 

2. What ifl the intereit of $1200^ for 1 jr., at 12i| per 
cent. P Ji. $150,03,7. 

3. What is the amount of $80,10, for 1 yr., at 2^^ percent..^ 
(82102) At 5 percent.? (84105) At 10 percent..^ (^U) At 
4 per cent.? (83704) At 19| per cent. ? (95919) 

Ji. $433,94+ 

ir ZiXVZa CoMMissioir. Jl.vWhen an aUotoance of so much 
per cent, it made to a persof^xalM either a correspondent ^ factor, 
or broker, for buyirur, or tunittin^^ in buying and selling goods 
for his employer y whtU is it called f A. Commission. 

Rdlk. SmM eommissionj insurance, buying and selling stocks, 
and loss and gain, are rated at so much per cent., without regard 
to time, how may all these be calculated f ^ A. Multiply fay the 
rate per cent., and cut off two ^ures, as in the last rule. 

1. What would you demand mr selling $400 worth of ccttoOi 
for S^ per cent, commission ? 

$400 X 3i, andeHttmg oflwofigwret, = $10, eomndssum, Ans. 

2. My correspondent informs me that he has purchased goods 
to the amount of $5000 ; what will his commission amount to, 
at ^ per cent. ? A. $125. 

3. what must I be allowed for selling 300 pounds of indigo, 
at $2,50 per lb., for 2 per cent, commission ? (15) For 2| per 
cent. ? (^25) For 5 per cent. ? (3750) For 6^ per cwit. ? 
(4875) For 7 per cent. ? (5250). A. $174,37^. 



Insurance. Q. Whal is the allowance of so much per cent, 
made to persons, to make good the looses sustained by fire, 
storms, 4^. called f A. Insurance. 

Q. By what name is the instrument that binds the contracting 
parties called f A. Policy. 

Q. What is the sum paid for insurance called f A. Premium. 

1. What will be the premium for insuring an £ast India ship, 
valued at $25000, at 15^ per cent. ? A. $3875. 

2. What is the premium for insuring i|^600, at 20 per cent. ? 
(520) At 30 per cent. ? (780) At It^ per cent. ? (481) 26ib 
per cent. ? (689) A. $2470. 

Stock, $. What is ike general tiatae Jot all tncme^s viwested 
«i trading companies, or tfcs funda of go*eTwnt<«vt<» wi»*d.> 
•^. Stock. 



INTEREST IG3 

Q. When $100 of stock seUsfor $100, hoto is the stock said to 
he f A, At par. 

Q. Whtn %s it said to be above par, and when below par f 
A. Wheh $100 stock sells for more than $100, it is said to be 
above par \ when for less than 100, below par. 

Q. iVktn it is above par, what is it said to be f A. £.k) much 
advance. 

1. What is the value of $2500 of stock, at 106 per cent.; 
that is, 6 per cent, advance t Ans, $2500 X 106 s ^^2650. 

2. What is the value of $1000 of insurance stock, at 95 per 
cent. ; that is, 5 per cent, below par ? A. $950. 

3. What is the value of $1200 of bank stock, at 3 per cent. 
below par ; that is, 97 per cent, f (1164) At 112 per cent., or 12 
per cent, advance.? <1344) At 87^ per cent.? (1050) At 12^ 
per cent, advance ', that is, 112^ per cent..' (1350) A. $4908. 



Loss AND Gaiic. 1. Bought a piece of broadcloth for $80; how 
much must I sell it for, to ^ain 10 per cent. ; that is, 10 per 
cent, advance, which is 110 per cent, on the cost f $80 X 110 
tsr $88, Ans. 

2. BougM a hogshead of molasses for $50, and 5 gallons 
having leaked out, I sold the remainder at 10 per cent, loss; 
that is, 10 per cent, below par,< being 90 per cent, on the cost ; 
what did I get for it ? A. $45. 

3. If I pay $50 for a piece of broadcloth, how must I sell the 
same so as to gain 20 per cent. ; that is, 20 per cent, advance, 
or 120 per cent on the cost P A. $60. 

4. Bought rum at $1,25 per gallon ; and, by accident, so much 
leaked out, that I am content to lose 20 per cent. ; how must J 
sell it per gallon ^ A. ^1. 

5. A merchant bought 400 barrels of flour for $3500 ; how 
must he Sell it per barrel, to gain 25 per cent. ? A. $10,93|. 

6. Bougl^t sugar at 15 cents per lb. ; at what rate must I sell 
it a lb. so as to gain 20 per cent. P (18) So as to gain 25 per 
cent.? (1875) 30 per cent.? (195) 40 per cent. P (21) 45 per 



cent.? (2175) 50 per cent.?' (225) 65 per cent.? (2475) 75 

Serc^nt.? (2625) 90 per cent.? (285) 100 per cent., or to 
ouble my money ? (30) A, $2,31. 

7. Bought 100 tierces of rice, each tierce weighing 300 lbs. 
net, at 6^ cents per lb. ; (1875) 30 pipes of wine for $14'^ per 
gallon; (425250) 3 hhds. of rum for 90 cents per gallon; 
(17010) 40 barrels of flour for $7^ per basrel ; (300) and 40 
bushels of salt for 7 s. 6 d. or $1,25 per bushel ; (50) how much 
must all the said articles be sold for, to ffam ^^«t «ffit&.^\)«fi^ 
ISO per oent, on the first cost ? A, $!dOTl,4J(). 
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Time, Role per cerU.^ and AmmaU gweny to 
find the Principal. 

1. Wb&t sam of ready moo^sput at interest for 1 yr. 8 mo. 
at 6 per cent., will amount to 9220 ?. 
The amount of $1 for 1 year and 8 mo. is $1^0; then $220 



- $1,10 =J200, Jhts. 
Ro 



LcLB. Hmo, then, would you vroceed to find the prineqfol t 
A, Divide the given amount by tne amount of $1, at tfae given 
rate and time. 

2. What principal, at 6 per cent., in 5 years, will amount to 
f650P 

H tkit ixsmfi9, w^ibridlMf $680 bjf if^l^, we annex two dpken f 500, to 
maiu the decimal placee in the dLviwr and Omdend eqnal. (See T LVI.) 

A. $500. 

3. What principal, at 6 per cent., in 1 year 2 mo., wil 
amount to $&t2. A. ^^. 

4. What principal will amount to $691,90 in 2 yxs., 6 mo., 15 
da., at 6 per cent. ? A. $600. 

5. A correspondent has in his hands 4^10, to be laid out in 
goods ; after deducting his own commission of 5 per cent., how 
much will remain to be laid out. 

It is ovident, that the comnuMion which he leooived, added to the money kud 

>at, must make SSIO*} hence, $310 may be considered the amount, and the 

nooey laid oat the principal: consequently, tlte question does not difkx mato* 

iaily from the foregoing. In such questions as these, ifi which time is not 

sgarded, the amount of $1 is the rate per cent, added to $1. 

It will be recollected that 6 per cent, is 6 cents on 100 cents, or $1 ; 5 per 
sent., 5 cents ; the amount, then, of $1, at 5 per cent., is 5 cents added to $1, 

making $1,05 ; then |S10 -S- fl,05 = |900, Ana, 

6. A factor receives ^1040 to be laid out in goods, after de» 
ducting his own eommisnon of 4 per cent. ; how much does 
his commission amount to ? 

The sum laid out, fomid as before, is $1000 ; then, 1040—1000 = $40, com- 
missioo, ike Anewer, 

7. A fiictor receives $2100, from which he wii^ies to deduct 
his commission of 5 per cent. ; what will his commission 
amount to.' A. $100. 



DisconiTT. 1. William owes Rufus $1272 to be paid in 1 
year, without interest ; but Rufus, wanting his money imme- 
diately, sajrs to William, I am willing to allow you 6 per cent., 
the lawful interest, if you will ^pay me now ', what sum ought 
William to pay Rufus .' 

It is evident that he ought to pay just such a sum, as, put at interest, would 
in 1 year alhount to$lS73 ; or, m other words, Mich a principal as woald 
Naount to $137S. This question, iViet«foi«, ia «oVi«dL va\ba wnAfoaniwr as 

wopreeodiog 

^ $1272 -t-$l,06«\2S», the Aas. 
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Q. What is an aUowtmet maM for the payment of a sum of 
money before it becomes due ealleaf A. Discount. 

Q. What is the sum ealledy which, put at interest, wovld, in 
the given time and rate^ anunmt to the given sum or debt f JL 
The preBent worth. 

Q. In calculating interest, what would the present worth be 
called ? A. The principdi. 

Q. What would the given sum, or debt, be called ? A. The 
amount' 

Q. What is the discoutit of any sum equal to ? A, The in- 
/ terest of its present worth for the same time. 

Q. As operations m discounJt are substantially the same as m 
the preceding paragraph, what is the ruLe, which was there 
given, that is applicable to discounlf 

Rule. Divide the given sum, or debt, by the amount of ||tl, 
at the given rate And time ; the quotient will be the present 
worth. 

Q. How is the discount found? A, By subtracting the 
present worth from the given sum or debt. 

M'ote, It will be recoUseted that, when no per cent, is nMDtiooed, 6 per eent. 
ii onderstood. 

2. What is the present worth of 4133,20, due 1 yr. 10 mo. 
hence ? A. $120. 

Proof. 3. What is the amount of $120 for 1 yr. 10 mo. ? 
{Perform this example by the rule for calculating interest.) A, 
$133,20. 
4. What is the discount of $660, due 1 yr. 8 mo hence ? \ 

A. $60. 
Proof. 5. What is the interest of $600 for 1 yr. 8 mo. ? \ 

A, $60. 
6. What is the discount of $460, due 2 yrs. 6 mo. hence? 
. A. $60. 

k 7. What is the present worth of $1350, due 5 yrs. 10 mo. 
hence ? A. $1000. 

8. Bought goods to the amount of $520 on 8 mo. credit ; how 
much ready money ought I to pay as an equivalent ? A. $500. 

9. Bought goods in Boston, amountmg to $1854, for which 
1 gave my note for 8 mo. ; but, being desirous of taking it up, 
at the expiration of 2 months, whftt sum does justice require 
me to pay ? A. $1800. 

10. What is the discount of $615, due 5 mo. hence f 

A, $15. 

11. What is the present worth of $1260, due 10 mo. hence ? 

A, $1200. 

12. What is the present worth of $1272, dnft ^ yt%. \ksi>s»i« 
difieounfiii^ at 3 per cent. ? A, $1200. 

13. What is Ore present worth of $&1J60» toa ^ in»*>QW*^* 



166 . ARITHIVJETIC. 

(50) Of $204. duo 4 mo. honce ? (200) Of $13000. due & yw 
hence ^ (10000) Of $9440, due 3 jrs. hence ?X80dO) * 

Ji. $18250. 
14. What is the present worth of $516, due 6 mo. hence ? 

gOO) Due 1 y r. hence ? (485849) Due 15 rao. hence ? (479069) 
ue 20 me. hence ? (468181) Due 4 yrs. hence ? (415322) 

^. $2348y421 +. 

v. ZiXinzZ. TYnie, Rate per cerU.j and IrUeresij hemg 
gwefij to find the Princvpai, 

1. What flum of moneyj^ut at mterest 1 yr.6 noo. ait the rate 
of 6 per cent., will gm. $20,60 interest ? 

Th0 interest of%lfer 1 yr. 8 mo. s 10 dto. f them, ^00,60 -^ $,10 = $906, JSiu 

Ro LB. UoWf then, toould you proceed f A, Divide the fiveli 
gain or interest by the interest of $1 at the given rate and 
time 'f the quotient Ivili be the principal required. 

2. A certain rich man has paid to him, every year, $48000 
intere«t mon^ ; how much money must he have at interest ? or 
what principal will gain $48,000 in 1 year, at 6 per cent. P 

• ' A. $800000. 

3. If a man's salary be $12000 a year, what principal at in- 
terest for 1 yr. at 6 per cent, would gain the same ? - 

A, $200000. 

4. Paid ^45, the lawful interest on a note, for 2 vrs. 6 mo.*, 
what was toe face or principal of the note f A, $300. 



IT UQtZ. The Pri$icipaly Interest ^ and Timey being 
giveuj to find the Rate per cent. 

1. If I have $2000 at interest, and at the end of the year I 

should receive $120 interest, what rate per cent, would that 

he? 

The intepett cf^fiXKO at 1 per cent, for 1 fear ie $90 ; tMertfare, glS) 4- 90 
EB $6, that if, 6 per cewtn the rate reqtarei. 

RuL£. RoiOy ikm, do you proceed to find the rate per 
cent, f A. Divide the given interest by the interest of the 

S'ven sum, at 1 per cent, for the given time ; the quotient will 
) the required rate. 

2. If 1 receive $60 for the use of $600, 1 yr. and 8 mo., what 
it the rate per cent. ? A. 6 per cent. 

a Tf I my $^ for the use of ^fSJOOQ for 2 yrs. 6 mo., what 
i* the rate per cent ? J. '4 per c«ik\. 



INTEREST. 167 

Whence prices of goods are givetij to find toAol is the 
Rate per cent, of Gain or Loss, 

1. A merchant bought cloth fi>r $1^ a |rard, and 0o1d it for 
^1^0 ; what was the gain per cent. ? 

la this example, w« a|e required to fiad the rate per eeat. The vroceu, 
thea, of finding it, is Bumtantially the same as in the foregoing euiniples. 
It has been remarked, that 6 per cent, is 6 cents on 100 cents ; that », the 

interest is "r^JJ *^^^ principal } which, written decimally, is ,06 ; 5 per cent 

is y4v = )05 ', 25 per cent, is ^^ ^^ ^ ; that is, the rate may always be 
considered a decimal earned to two pIaceS|Or lOOths. la the last example, by 
anbtracting $1,90 from 91,50, we have 30 cents gain on a yard, which is 

.^^^ of the first cost ; -^^ s= ,35 = 35 per cent., tiU .tfiMver. 

Rule. HoWy theUj do you proceed to find ike rate per cent, 
of ^ain or loss f A, Make a common fraction by writing the 
gain or loss for a nnmerator, and the cost of the article the de- 
nominator ; then chanee it to a decimal. 

2. A merchant bought molasses for 24 cents a gallon, which 
he sold for 30 cents; what was his gain per cent. ? 

^. ^ = 25 per cent. 

3. A grocer boug^ht a hhd. of rum for $75, from which seve- 
lul gallons having leaked out, he sold the remainder for $60 ; 
Xrh&t did he lose per cent. ? 

In this example the decimal is fl ; which, carried to two 
places, IS ,20 = 20 per cent., the Answer. 

4. A man bought a piece of cloth for $20, and sold it for $25 ; 
what did he gain per cent. P A, 25 per cent. 

5. A grocer bought a barrel of flour for $8, and sold it for $0 ; 
what was the gain per cent. .' 

AVtwo decimal places only are assigned to the rate per cent., ,135 is 13^ 
-ss lSi| per cent., that is, the third place is so many tenths of 1 percent. ; thus, 
i 1 per cent, is ,01, and | per cent, is ,005 = 1!^^ or | of 1 per cent. 

, A. 12j^ per cent. 

6. A merchant bought a quantity of goods for $318,50, and 
sold them again for ^99,3U ; whiit was lus loss per cent. ? 

A. 6 percent 

7. What is the ^ain per cent, in buying rum at 40 cents a 
.allon, and selling it at 42 cents a gallon? (5) At 44 cents ? 
Id) At 46 cents ? (15) At 50 ^ents ? (25) At 54 cents P 
ZS) At 60 cents ? (50) A. 140 per cent. 

8. Bought a hhd. of molasses, containing 112 gallons^ at 29 
cents a gallon, and sold it ibr $ ,286 a gallon^ what was the 
whole gain, &nd what was the gain per cent. ? 

A. $2,912, and the gain ^AsstY'i ipcr ctta. 
ft Bought Sour at $9 r barrel, and«o\d\\.fcT %\'Ji^ ^^«:t 
reJ; what was the gtdn per cent. ? \A. 20 v^t c«tiX. 
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10. If I tmy a hone for $150, and a chaiBe for $250, Jki mH 
the chaiM for $350, and the horse for $100, what is my gain 
per cent. ? ^. $ ,125 = 12i| per cent. 

11. If I hay cotton at 15 cdnta a pound, and sell it for 10} 
cents, what should I gain in laying out $100 ? ^. $10. 

12. Bought 20 barrels of rice lor $20 a barrel, and paid ibr 
freight 50 cents a barrel ; what will be my gain per cent, in 

selling it for $25,62^ a barrel ? Jt, 25 per cent. 



IT UCZ. TTie Principal^ Rate per cent.y and biterestj 
being given, to find the Time. 

1 . William received $18 for the interest of $200 at 6 per 
cent. ; how long must it have been at interest ? 

Tlu titf«rMC<m|SOO/orlyr.ae6^0reMU.w$ld$ Jk«»ee $18-r- 19si/» 
=■ \\ f»4trSi tk« required ttm«, Jiit$, 

9 

Q. IVhatt then, is ike Rule f A. Divide the ffiven interest 
bv the interest of the principal for 1 year at the given rate,' 
the quotient will be the time required, in years and decimal 
parts of a year. 

2. Paid $36 interest on a note of $600, the rate being 6 per 
tent. ; what was the time ^ A. \ joax. 

3. Paid $2U0 interest on a note of $1000 ', what vyas the time, 
the rate being 5 per cent. ? Ji. 4 years. 

4. On a note of $60, there was paid $9,18 interest, at 6 per 
cent ; how long was the note on interest ? 

A. 2,55 yrs. ss 2 yrs. 6 mo. 18 da. 



OOlkBtPOtrKD ZHTBRXSST. 

% XflSCCZa 1. Rufus borrows of Thomas $500, which he 
agrees to pay again at the end of 1 year, together with the 
interest, at 6 per cent. ; but, being prevented, he wishes to keep 
the $500 another year, and pay interest the same as befi>re. 
How much interest ought he to pay Thomas at the end of the 
t'.vo years ? 

In this exaoiple, if RoAu had paid Thomas at the end of the first tsst, the 

kiterest would have heen $500 X 6 = $30, which, added to the principal, $500, 

thus, 5(10 -(- 30, = 530, the sum or amoant justly due Thomas at the end of th« 

first year ; but, as it was not paid then, it is evident, that, fur the next year, 

2d ye^r,) Thomas oug^ht to receive interest on $530, (being the amounc «f the 

iirst y«!ar ). The interest of $530 for I year is 530X 6 = $31,80, which, added 

to^J), 9 561,80, tlie amount fuT 2 years; hence, $961,80— $500 =$61,80, 

£0mp<miid uUsresty ike jStntver, , 

nu aod» of compotiof iatsiwt, alibouiV aVtvcMX^ Yas^.^\^ wA. was&««.v»\\«^ 

Jsw 



COMPOUND INTEREST. 1G9 

^. When ^e-mterest is addtA to the prineipal, at the end iff 
1 year, and on this amount the interest calculated for another 
ytary and so on^^hat is it caUed f A. Gompoand Interest. 

Q. Hot0, then^ may it be defined f A. M is interest oH both 
priiicipal and injiereBt. 

Q. What is Simple Interest f j9. It is the interest on the 
principal only. 

H^nce we derive the foUowing 

I. How dd you proceed f A. Find the amount of the princi- 
oal for the 1st year, by multiolying as in simple interest ; thf c 
of this amount for the 2d, ana so on. 

II. Hotommny times do you multiply and add T A, As mar. y 
times as there are years : the last result will be the amocct 

III. How -is ^e compound interest found f A, By subtract 
mg the given sum or first principal from the product. 

More Exercises for the Slate. 

S. What is th? compound interest of $156 £>r 3 yrs. ? 
fk 156 =: gmen mm, or firH principal. 
6 



9,36ssiiiter«8e,aiii 
156 =sprme^^, added together. 



165,36 ^ amounty orprineipalfar 9d year 
6 



9,9616 = e&mpotatd intereat fid year, and 
165,3iS = prhuipal 9d year, added together. 

175j2816s=: ammuu, erprine^forddyear 
6 



10,516896 ss= compound intoreot 2d year, and 
175,2816 s= prineipai 2d year, addedJtgOher 




185,798496 =4Mioimt. 

156 =Jint principal avHracted. 

'^. $29,798 , rqectmgthethreelastJlgvree,ae^tiiftmgvalMM 

. ^ What will be the amount of $500 for 4 years, at compoond 
^^twt ? A. $631,238^+ 



=r>" • 
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4. What \a the amount of ftSOO for 4 yeaM, at aimpile inter- 
est.'' Ji, $620. 

5. What will be t^ amount of $700 for 5 yean, compound 

mterestP ^. 936,7ilA-f- 

6. What wiB be the amonnt of $700 for 5 years, at simple 
interest.^ Ji. $910. 

7. \^ hat will be the amount of $1000 for 3 years, at com- 
pound interest ? (1191016) $1500 for 6 years ? (21277786) 
$2000 for 2 years ? (^720) $400 for 7 yecrs ? (601452) 
A. $61t)7,446x^ +. 

8. What is the compound interest of $150 for 2 years ? (1854) 

{1600 for 4 years.' (4199631) $1000 for 3 years .^ (191016) 
5680 for 4 J^ears .' (1490S69) $500 for 3 years ? (96506) 

J9. $2215,89^ 4- 

9< What is the componild interest of $600,50 for 2 years, at 
2 percent? (242602) At 3 per cent? (365704) At 4 per cent.? 
(490008) At 5 per cent. ? (615512) At 7 per cent ? (870124) 
At 10 per cent. ? (126105) A. $384>0. 

10.% What is the diiierence between the simple interest of 
$200 for 3 years, and the compound interest for the same 

time ? A. ^,203^. 

- 11. What is the compound interest of $600 for 2 years 6 
months ? 

In calculating the componnd interest for months and days, 
first find the amount for the years, and on that amount ctdcn- 
late the interest for the months and days ; this interei^, added 
to the amount for the years, will be the interest requ^sd. 

A. $94p8,4 4- 

12. What is the compound interest of $500 for 3 yrs. 4 mo. ? 

A. 107,418^^. 

13. What is the difference between the simple and (pmpound 
interest of $200 for 3 yrs. ? (22032) For 4 yrs. 6 mo. ? (6070^ 
For 2 yrs. 8 mo. 15 da. ? (17706) A. $10,044. 

Am the omoaDt of $3 m twiee as much ai $1, $4, 4 timos ai mneii, &e , 
hsnee, we may make a taole containing the amount of the 1£, <» $lJw m^- ' 
aral yean, by wlueh Um amooat of any lom may be easily fimnd fiw tM 
time. 
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TABI4E, 

Showing the amount of 1£, or $1, for SO years, at 5 and 6 p«f 

cent., at compound inter^i. 




8 






10 



f per eeat 

'1,05000 



1,10250 



1,15762 



1,21550 
1,27628 



1,34009 



1,40710 



1,47745 



1,55132 

1,62889 



Vpsr OBul 


tt»n> 
11 

12 

13 

14 

15 

16 

17 

18 

19 

20 


1,06000 


1,32360 


1,19101 


1,26247 


1,33822 


1,41851 


1,50363 


1,59384 


1,68947 


1,79084 



6 per cent 

1,71033 



1,79585 
1,88564 



1,97993 
2,07892 
2,18287 



2,29201 



2,40661 



0par eant 



1,89829 



2,01219 



2,13292 



2,26090 



2,39655 



2,54035 



2,69277 



2,85433 



2,52695 3,02559 
2,65329 I 3,20713 



14. What IB the compound intereat of $20,15 for 4 years, at 
6 per cent. ? 

By the Table, $1, at 6 per cent, for '4 years, is $1,26247. 
X ^^,15 s $25,438, amount, from wkkh $20,15 hemg subtract 

ed, leaves $5,28 8^ 4~* 

19. What is the amount of $10^50, at 5 per cent for 2 years ^ 
(115762) For 6 years? (140709) For 8 years.? (155132) Fop 
15 years? (218286) Far 17 years? (240661) For 20 years r 

(278595). $114,914 j^ 4-, A, 

Anj Bum. at Bimple interMt, will doable itself in 16 yean 8. months ; but at 
eompound, m a littlo more than half that time ; that is^ in 11 years^ 8 months 
and 32 daVi* Henoe, we see that there is considerable difference in a few 
yean, and when eompound interest is permitted to accumulate ^r ages, it 
amounts to a sum almost incredible. If 1 cent had been put at compound in- 
terest at the commencement of the Christian era, it would have amounted, at 
the end of the year 1837, to a sum greater than could be contained jn six mt.- 
lions of globes, each equal to our earth in mAgnitude, and all of soad gu.d, 
while tlie simple interest for the same time would h^ve amounted to on.y 
about one dollar. The following question is inserted, more for the sake of ex- 
emplifying the prBceding statement, than for the purpoee of its solution. The 
ainount, however, at compound interest, may be found.vrithout much perplexi- 
ty, by ascertaining the amount of 1 cent for 30 yean, found by the Table, then 
making this amount the principal for SO years more, and so on for the whole 
number of years. 

16. Suppose 1 eent had been put at interest at the eommeneeroert of tbe 
Christian era, what would 4t have amounted to at simple, and what at com* 

pound interest, at the end of the year 1837? Jt. Simple, $1,106^ j compound 
$]79$16474Kk75aa5OM7O76O914974ni966076e3Q3H^^ nMx\i« 
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- IT XiZZZZa Mnat it the meaning of tqxaXion? ^. The 
art of makinff equa^^ 

Q. Wftot w e^o^ion of payments t jf . Jt is the method of 
finding an equal or mean time for the payment of debts, doe at 
different times. 

1. In how many months will $1 gain as much as ^ will 
gain in 6 months ? ^. 6 X 2 = 12 i^onths. 

3. How lonff will it take $1 to gain as much as $5 will gain 
in 12 months f ^. 60 months. 

3. How many months wUl it take $1 to be worth as mnich as 
the use of $10, 20 months ? Ji. 200 months. 

4. A merchant owes 2 notes, pa^ahle as follows: one of $8, 
to be paid in 4 months ; the other or ^, to be paid in 10 montbe , 
but he wishes to pay both at once : in what time ought he to 
pay them? 

4 X 8 = 32; therefore^ ^for 4 nto. ss|l jfbr 32ir«., and 



10 X 6sb60; therefore, ^ for 10 mo. z^ts^l for 60 mo. 

14 92 

Therefore, he might have ^1, 92 months, and he may iceep 

$14} iV P<^ ^ ^ong; that is, 1^ of 92 months, which is 

92 -J- 14, = 6 mo. 13^^ da., Jins. 

Q. Hence^ to find the moantims of payment, what is the 
RuLS.^ ^. Multiply oach payment by tne time, and the sum 
of these several products, divided by the sum of the payments, 
will be the answer. 

JVbte Thb rule proceeds on the supposition, that what is gained by luep- 
Ing the money afler it is due, is equal ^o what is lost by paying it before it ii 
doe But this is not exactly true, for the gain is equal to the interest, while 
the loss is equal only to the discount, which is always less than the interest 
However, the error is su trifling, in most cases which occur in business, as cot 
to make any material difibrence in the result. 

5. A owes B $200 to be paid in G months, $300 in 12 months, 
$500 in 3 months ; what is the equated time for the payment 

of the whole? J^.&^. 

6. What is the equated time for paying $2000, of which 
$500 is due in 3 months, $360 in 5 months, $600 in 8 months, 

and the balance in 9 months ? A. 6^^ = 6^ months. 

7. A merchant owes $600, payable as follows : $100 at £ 
months, $200 at 5 months, and the rest a( 8 months ; but he 
whhes to pay the wholn debt at one time : what is the just 
time for said payment ? A. 6 months. 

8. I owe as follows, viz. to K %1^^, v^^kYAa m 4 months ; t<j 
B $700, payable in 10 months *, to O %^, vv}^'^'^*^'^!^^^ 

io D $im, payable in 3^ yx% x \ts 1& ^-^sn^, v^'s^S&Va Va ' 



EQUATION OF PAYMENTS. 178 

moathfl ; and to F $500, payable in 4 years ; now, what would 
be the equated time for paying the whole f A, 2^^j|^ months. 

Q^ties^xms on the foreg^fng. 

1. A man bought a barrel of flour for 2£ 15 e. 6 d., a hhd. of 
molasses fbr 6£ 15 s., and a barrel of brandy for 8£ 15 s. ; what 
did the whole cost ? A. 18£ 5 s. 6 d.^ 

2. What will 9600 yards of cloth cokt, at $,50 a yard ? (4800) 
At $,33^? (3200) At $,25? (2400) aI$,20T (1920) At$,16|f 
(1600) At $,124? (1^00) At $,6iK (600) At $,5? (430). 
A. $16200. 

3. What is the product of 2 s. 6 d. multiplied by 2 ? (5) By 
4 ? rtO) By 7 ? (17-6) By 10 ? (1^) By 12 ? (l-lO) Jt. 4£ 
7s. 6 d. 

4. Divide 2l£ 19 s. 9 d. equally among 6 men ? ^. 3£ 13 s. 
S^d. ^ 4 

5. Reduce ^,f-, and i, to the least common denominator. A 

40 > toy To» 

6. Change 2000 francs to federal money. A. $375. 

''• T8fe"|-73-|-T^fc-j"6734- lopSoo - -^^ 673,37505. 

8. Change 4500£, Enghsh or sterling money, to dollars of 
4 b 6 d. each. A. $20000. 

9. What is the interest of $21,20 for 6 months ? (636) For 
3 months 15 days? (371) For IJ month? (159) For 10 days? 
(35) For 5 days? (17) For 4 days i» (14) A. $h23 2+, 

10. What is the amount of $300, at 7 per cent., for 1 year ? 
(32\) At 3 per cent. ? (309) At 5i per cent. ? (31650) At 93 
percent.? (32925) At 12i per bent. ? (33750) A. $1613,25 

11. What is the discount of $315 for 10 months, at 6 pei 
cent. ? (15) Of $550 for 1 yr. 8 mo. ? (50) Of ^^660 for 5 vrs. 
6 mo. ? (660) Of $121,402 for 8 yrs. 4 mo. 15 da. ? (40602) 
A. $765,602. 

12. What is the compound interest of $560 for 4 yrs. ? (146987) 
For 2 yrs. 6 mo. ? (88092) For 3 yrs. ? (106968) A. 342,047. 

13. A merchant boiight goods amounting to $368,925 ready 
money, and sold them again for $488,75, pa3rable in 2' yrs. 6 
mo. ; how much did he gain, discounting at 6 per cent. ? 

(Find the jnatiU vortk of $«S8;75J!r9t, thtn tubtraet toJLni the gain,) 

A. $o6,075. 

14. Bought com for $,60, and sold it for $,72 ; what was the 
gain per cent. ? .^. 20 per cent. 

15. Bought 40 gallons of molasses, at 27 cents agaHon; but, 
by accident, 4 gallons leaked out ; at what rate must I sell the 
remainder per gallon to lose nothing ? and how mnK.\i V^ ^|?^ 
on tb» whwe ecmt j80 per cent. ? 

j9, 30 0i8. ; andy to gain Wi -par c«*.t ,v^ «**- 



76. It ;£ j?ailonB or molasses cost ou cenis, wnat wiii a 
cost P (Find what 1 gaUon will eost first. Itis^ cents. 
3 gallons are 3 times 25, = 75 ce7i<«. Proceed in the sarn 
ner with other sums of Uke nature.) What will 5 gallon 
What will 8 ? 

3. If 4 lbs. of sUgai cost 48 cents, what will 2 lbs 
(Fifid what 1 Ih. wiU cost first.) What will 6 lbs. cost ? 
wills? What will 12? What will 20? 

4. If 2 bushels of com cost a dollar, ho^ much is it a 1 
What will 3 bushels cost? What wiU 4? What ^ 
What will 8 ? 

5. If 20 yards of cloth cost 60 cents, how much is it i 
What will 6 cents buy ? Will 18 cents buy ? Will 30 
Will 90? WiU 300? 

6. How many pounds of cheese will 12 cents buy, 
cost 48 cents ? How many will 24 cents buy ? How ms 
60 cents ? How many will 108 cents? 

7. If 4 dollars buy 2 barrels of cider, how many bari 
6 dollars buy ? {Find the value of 1 first.) How man 
dollars buy ? How many will 12 ? How many will 24 r 
many will 36 ? How many will 48? How many will 60 
many will 100 ? How many will 150 ? How many wi 
How many will 400 ? How many will 500 ? How ms 
800 ? How many will 2000 ? How many will 3000 ? 
many will 40000 ? 

8. If you pay 16 cents for 4 oranges, how many cei 



1 



a 3 



u^. 



— -, oa 3 
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oranges, 

. AO 
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13. If you pay 26 cents for 2 inkstandB, how many cents will 
buy 3? Wmbuy4? 5? 6? 7? 8? 9? 10? 20? 
30? 40? 

14. If f of a yard of broadcloth cost 4 dollars, wh>t will f 
cost ? (If i cost 4 dollars, i toill cost 2 dollars.) What will 
f? Whatf? Whatf? Whatf? Whatl^? What if? 
What If ? What if ? What if ? What if ? What 2 yards ? 
What I ? (If i make 1 yard, then 1 yard and f are |.) What 
will J^ of a yard cost? WhatV? What -^^ ? What -^ ? 

WhatV"? What 3 yards? 

15. The interest of 100 dollars for 1 year is 6 dollars at 6 
per cent. ; what is it for 2 years ? For 3 ? For 6 ? For 7 ? 
For 9 ? For 12 ? For 20 ? 

16. If 6 men can do a piece of work in 12 days, how long 
will it take 1 man to do the same ? (1 man wiU be 6 times as 
long as 6.) How long will it take 2 men ? (2 men toill do 
it quicker than 1 man.) 3 men ? 12 men ? 

17 If 4 men build a wall in 20 days, how many men would 
it require to build the same in 40 days ? (^ as many men,) Ib 
80 days ? 

^ter the tame manner perfiy^m thefoUotoing 

Exercises for the Slate. 

1. If 20 jrards of cloth cost $40, what will 8 yards cost ^ 
lyard is^tf $40; tJkaC i«, 40 -f- SO 3= $2 a yar<{ ; tAm, 6ffardsare6 

2. What can you buy 15 tons of hay for, if 3 tons cost $36 ? 
C^ind what 1 ton will cost first.) A. $180. 

3. If 2 bushels of oats cost 40 cents, what will 24 bushels 
cost ? A. $4,80. 

4. What will 25 lbs. of sugar cost> at 17 cents a pound ? 

17 X 25 = $4,25, ^n*. 

5. If $4,25 buy 25 lbs. of sugar, how much is it a pound ? 

A. 17 cents. 
V.^ 6. If 3 pair of shoes cost $4,50, what will 12 pair cost ? (18) 
^Vhatwill8?(12) What will 15 ? (2250) What will 16? (24) 

A. $76,50. 

7. If 2 pair of stockings cost 50 cents, what will 3 pair cost ? 
^5) What will 15 ? (375) What will 25 ? (625) What wiU 

^0 ? (20) What wUl 96 ? (24) What will *^7 ? (6G75) 

A. $121^. 

8. What will BOO bushels of rye cost, a\.^ te^Xa ^Xsvm^^X 
iS04) What will 10 ? (840) What vm 4<5i > ^jaJcft^ -^Xa*. 
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wUl 800 ? (673) What wiU 1000 ? (840) What will 2 ? (1Q8) 
A, $^9,68. 

9. If 60 cents buy 4 lbs. of tobacco, how much will 30 cents 
buy ? (2) How much will 90 cents P (6) How much will 120 
cents ? (8) How much will $2,10 ? (14) How much will 
^,40 ? (16) ^.46 lbs. 

' ^. $90. . 

11. If 3 dcz pair of shoes cost 27 dollars, what will 1 pair 
cost } (75) What will 2^ doz. } (2260) What will 2 doz. ' 
(18) What wiU li doz. .? (1350) What will 1 doa. ? (9) 
j A, $63,75. 

/ 12. If 5 tons of hay will keep 25 sheep over the winter, how 
.^^many sheep can be kept on 7 tons, at the same rate ? (35) 
On 8 tons .? (40) On 15 tons ? (75) On 60 tons ? (300) On 
80.? (400). A. 850. 

13. Boarding at $2,25 a week, how long will $9 last me ? (4) 
How long wiU $13,50 ? (6) How long wDl $18? (8) How long 
will $20,25 .? (9) How long will $49,50 .? (22) A, 49 weeks. 

14. If a man recoi-ve $50 for 2 months' wages, what is that 
a year ? (300) What will 8 months' come to ? (200) 16 
months' come to ? (400) \\ years* come to ? (450) 2 yean' 
come to ? (600) 1 years' come to .? (3000) A. $4950. 

15. What will 6 pieces of cloth, each piece containing 20 
yards, come to, at $1,50 a yard.? (180) What will 1 piece 
come to .? (30) What will 3 pieces .? (90) What will 5 pieces ? 
(150) What will 10 pieces ? (300) A. $750. 

16. Bought 5 hhds. of rum, each containing 60 gallons, for 
$2 a gallon ; what do they come to .? (600) What will 4 hhds. 
come to ? (480) What will 20 hhds. ? (2400} A. $3480. 

17. William's income is $1500 a year, and his daily expenses 
are $2,50 ; how much will he have saved at the year s end .? 

A. $587,50. 

18. If William's income had been $2000, how much would 
he have saved ? (108750) If $2500 .? (158750) If $3600 ? 
(268750^ If $4000 ? (308750) A. $8450. 

19. If a hhd. of molasses cost $20,16, how much is it a sal 

Ion ? {Divide by the number of gallons in a hhd.) (38) How 

much is it a quart ? (Divide byd^e numher of quarts in a hhd.) 

(8) How much is it a pint? (4) How much is it a gill ? (1) 

A. 45 cents. 

The fore^ing qaestiona have been solved by a method tenned anulysis 

Thia method is thought to accord with the natural operations of the human 

mind. Men in business scarcely recognise any other. The formality of state 

menta is rarely if ever made by them •, aB&, vrYven \\. Va xnaAn^ \W} «a \\. TBkicite • 

for the sake ot testing theconcctneaa of the ovitasi TDs^QdL,>^«xi^«3ii «svi ^t«cn:v- 
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eal purpose. They may have adopted a itatement in the eommencement of 
their bnaineas, ttom the circumgtance of having been taught it at school : bnt 
the lonser they continue in businegs, the less occagion they have for it. There 
is anoUier method, which consisfg in ancertaining the ratio or relation which 
one number has to another. Thig is used moro or less by all, but more exten- 
■ively by. scientific men, and those well versed in mathematical principles. 

20. If 8 pair of shoes cost 63 cents, what will 24 pair cost ? 

^ of 63 = 7^ cents, the price of 1 pair, which we multiply by 
24 to ffet the price of 24 pair ; thus, 24 X 7^ = $1,89. But, 
since 7^ is a fraction, it would be more convenient to multiply 
by 24 first, an(i divide by 8 afterwards, as this cannot make any 
difierence ; and, that we may make no mistake in the operation, 
we w^ make a statement, by writing the 63 cents on the right, 

OPERATION. 

pair, pair, cents. 

8 , 24 , 



63 
24 



252 
126 

8)1612 

An8.y $1,89 



ai9 a third term (see operation) ; 
on the left of whicn we write the 
multiplier, 24, as a 2d term, and, as 
a first term, the divisor, 8: then, 
63 X 24 = 1512 -^ 8 s= $1,89, the 
Ans.f as before. 






21. If 3 yards of cloth cost 24 cents, what will 6 yards cost •' 
OPERATION. 



yds. 
3 



yds, 




cts. 
6 



3)144 



24 X 6=144 -5-3 = 48, tAej«7W 

Or, as we know that 6 yards cost 9 

times as much as 3 yds., that is^ & — 2, 

by simply multiplying 34 by 2, it makes 48, 
the answer, the same as before. This is 
a much shorter process ; and, could we 
discover the principle, it would oftentimes 
render operations very simple and short 
In searcning for this, we shall naturally 



Ans.y $,48 

Ew led to the consideration of ratio, or relation*; that is^ the reliction whicK 



ily exists between two or more numbers. 



Ratio. Q. What part o/ 6 w 5 ? j«. f . 

Q. What part ofb is Q} A. i- 

Q. What part of Sis 4? j3. i. 

, Q. What part of 4 t> 3 ? Jl. |. 
Q. What is the finding what part one rmmher is i tf another 
' eaUedf ^. Finding the ratio, or lolation oi ouft tvvws^i^t. \Rk 
wtnotber. What is nUio, then f A, Tbe iv\iic^»t ol >JflEa»^ ^^t^^ 
number, or quantity, is contained in aaolhci. 
16* 
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Q. What part of 10 isd^ or, what is the ratio of 10 to 9? 

A, 'fy' ^ 

Q. Jfhat « the ratio of 17 to 18 ? A -Jf • 

Q. What is the ratio of 18 to 17? .^. ijr* 

Q. 9f^ jMsrt o/ 3 ox, is 12 02. ^ or, what is the ratio ofS ox. 

to 12 oz.? A. ^3=4, ratio. 

Q. J>F%a< part of four y^rds is 9 yds.f or, what is the ratio 

of ^. to 9? Ji.iz^ii- 

Q- Hence^ to find the ratio of one numher to another, how 
do you proceed f A. Mf^e the number which is mentioned 
last (whether it be the larger or smaller), the numerator of a 
fraction, and the other number the denominator ; that is, always 
divide the second by the first. 

1. What part of ^l is 50 cents ? or, what is the ratio of $1 to 
50 cents ? \ 

A. $1 = 100 cents ; then, i^ = i, the ratio, Arts. 

2. What part of 5 s. is 2 s. 6 d. ( or, what is the ratio of 5 s. 
to2s. 6d.? 

2s. 6d.8=30 d., and 5 8. = 60 d.; therefore,i%=^, ike 
ratio, Ans. 

3. What is the ratio of £1 to 15 s. } A. ^ = f , the ratio 

4. What is the ratio of 2 to 3 ? A. f . Of 4 to 20 ? A. 5. 

Of20to4? A.i. OfS to 63? -3. 7j. Of200 to 900? ./J.4i. 

Of 800 to 900 ? A. li. Of 2 quarts to 1 gallon ? A. 2. 

Let us now appl^ tiie principle of ratio, which we were in 
pursuit of, to practical questions. 



Proportion. 22. If 2 melons cost 8 cents, what will 10 
cost ? 
It i* evident, that 10 mel&ns vnll cost 5 times as mnck tu 2 ; that u, the ratit 

qf2 to 10 w -^ = 5 ; then, 5 X 8 = 40, Jiits, Bat, by stating the question cf 
before, we have the following proportions : — 

OPERATION. Jn this example, we make a new 

melons, melons, cents. discovery, viz, that the ratio of 

^ > ^^ > ^ 8 to 40 (which is ^ = 5), is the 

10 same as 2 to 10, which is also 5; 

•T that is, 2 is the same part of 10 

2)80 that 9 is of 40. 

$ ,40 

^. fPken, then, numhBrs hear stick rdotUma to eoek o1i:bu«^ 
tffAa/ are the numbers said to form,f Am. K '^xo^T^jtfm.. 



yy 
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Q.^ How may proportion he definedj then t jtf. It is fua equal 
ity of xatioa. 

Q. How many numbers must there be to form a ratio f 
JL Two. 

Q. How many to form a proportion f A, At least, three. 

To isnow that there is a proportion between three or more 
numbers, we write them thus : — 

melons, melons, cents, cents. 
2 : 10 : : 8 ' : 40, 
wliich is read, 2 is to 10 as 8 is to 40 ; or, 2 is the same part of 
10 that 8 is of 40 ; or, the ratio of 2 to 10 is the same as that of 8 
♦o 4Q. 

Q. What is the meaning of antecedent .' A. Groing before. 

Q. What is the meanmg <jf consequent ? A. Following. 

Q. What is the meaning of couplet ? A, Two, or a pair. 

Q. What may both terms of a ratio be called f A. A couplet. 

Q. What may each term of a couplet be caUedj as S to 4? 
A. The 3, being first, may be called tne antecedent ; and the 4, 
being after the 3, the consequents 

Q. In the following proportion, 2n2. 2 : 10 : : 8 : 40, which 
are the antecedents, and which are the consequents f A. 2 and 
6 are the antecedents, and 10 and 40 the consequents. 

Q. What are the ratios in 2 : 10 : : 8 : 40 ? 

In the last proportion. 2 and 40, being the first and last terms, are called 

extrtmes ; and 10 and 8, oeing in the micUle, are called the means. Also, in 

the same proportion, we knoto that the extremes 2 and 40, multiplied together, 

are equal to the product of the means, 10 and 8, multiplied together, thus } 

2 X 40 = 80, and 10 X 8 = 80. Let us try to explain the reason of this. 

In the foregoing proposition, the first ratio, -^^ (= 5), being equal to the 

■econd ratio, ^-^ (=ss 5), that is, the fractional ratios being equal, it 
foUowB, that reducing these fractions to a common denominator will make 
their numerators alike ; thus, 4^ and ^ become ^ and ^ ', in doing 

which, we multiply the numerator 40 (one extreme) by the denominator 
2 (the other extreme), also the numerator 10 (one mean) by the denominator, 
8, (the other mean) ; hence the reason of this equality. Q. When, then, 
any four numbers are proportional, what may we learn respect' 
ing the product of the extremes and means f A, That the pro- 
duct of ihe extremes will always be equal to the product of the 
means. Hence, with any l^ee terms of a proportion being 
given, the fourth or absent term may easily be found. Let us 
take the last example : 

mdons. melons, cts. eis, 

10 : : 8 : 40 

Mnhiplyiog togeUwr 8 and 10, the two means, makfitSO ; then 80 -$- 40, 

the known extreme, givei 8^ Uw othir Mtvmas wwl—d^ va %i!^ MKcn. 



, , , MnkidLi « %E«. MKcn^ 

tfiw. 2. ' 
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Again, let us suppose the 10 absent, the remaining tenni 
are 

melons, melons, cts. cts. 

2 : : : 8 40 

Bj multiplying together 40 and 52, the extremes, we have 80 ; which, divided 
oy 8, the known mean, gives 10, the Sd term, or mean, required. Ijet ns ezem- 
piif; this principle more foil; by a practical example. 

2A. If 10 horses consume 30 bushels of oats in a week, how 
many bushels will serve 40 horses the same time ? 

In this example, knowing that the number of bushels eaten 
are in proportion to the number of horses, we write the propor- 
tion thus : 

OPERATION. 
horses, horses, bushels. 
10 : 40 r : 30 

40 



By maltiplying to* 
gether 40 and 30, ths 
two moans, #b han 
1300, which, divided 
by the known extreme, 
10, gives 120 ; that 'u, 
lao bushels, for the 
other extreme, or 4Ui 
term, that wa^ requir- 
ed. Let ns apply (^ 
principle of ratio in 

finding the 4th term in this example. The ratio of 10 to 40 is ^ =:4 , thtt 

is, 40 horses will consume 4 times as manv bushels as 10 ; then 4 X 30 bo. = 
ISk) bushels, the 4th term, or extreme, as before. 



1|0)I20|0 



120 bushelsj Ans, 



Q. When any three terms of a proportion are given, what is 
the process of finding the fourth term called f »i. The Rule of 
Three. 

Q. How, then, may it be defined f A. It is the process of 
finding, by the help of three given terras, a fourth term, be^ 
tween which and the third term there is the same ratio or propor- 
tion as between the second and first terms. 

It will sometimes be necessary to change the order of iho 
terms ; but this may be determined very easily by the nature 
of the question, as will appear by the following example : — 

24. If 8 yards x>f cloth cost ^A, what will 2 yards cost? 

OPERATION. 

[n this example, since 2 yards will cost a 
less sum than 8 yards, we write 9 yprda for one 
mean, which thus becomes tho rauiiipJierf and 
8 yards, the known extreme, for the divisor j 
for tho less the maltiplier, and the greater the 
divisor, the less will be the quotient ; then, 3 
X 4«=8-f- 8 = $1, jfljiff. But multiplying by 
tho ratio wvU be much easier.^ tlius ; toe ratio 

of &to 3 w \ =. ^sXSbkr^W^ ^=iW A**.^ 
as Ittfort, 



yds. 
8 



yds.* 
2 



4 
2 



8)8 
$1 
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From these jllnfitrations we derire the following 

I. Wkith of the three given terms do ycu write for a third 
term f A. That which is of the same kind with the answer. 

II. How do you write the other two number Sj when the answer 
ought to be greater than the third term f A. 1 write the great- 
er fox a second term, and the less for a first term. 

III. How do you write them, when the answer ought to be less 
than the third term f A. The less for a second term, and the 
greater for a first term. 

IV . What do you doy when the first and second terms are not 
of the same denomination f A. Bring them to the same hy 
Reduction Ascendii^ or Descending. 

y. What is to be Sone^ when the thifd term consists of more 
than one denomination f A. Reduce it to the lowest denomi- 
nation mentioned, bjr Reduction. 

VI. How do yon proceed in the operation? A. Multiply the 
second and third terms together, and divide their product by 
the first term ; the quotient will be the fourth term, or answer, 
in the same denomination with the third term. 

yil. How may this process of multiplying and dividing he, in 
most cases, materially shortened 9 A. By multiplying the third 
term by the ratio of the first and second, expressed either as a 
fraction in its lowest terms, or as a whole number. 

VIII. If the result, or fourth term, be not in the denomination 
required, what is to be done? A, It may be brought to it by 
Reduction. 

IX. If there he a remainder in dividing by the first term, or 
multiplying by the ratio, what is to be done uoith it f A. Reduce 
it to the next lower denomination, and divide again, and so on, 
till it can be reduced no more.* 



* Aa this rule is commonly divided into direct and inverse, it ma^ not be 
amiss, for the benefit of some teachers, to explain how they may be diatmguisb- 
ed; also, to give the rule for each. 

The Sule of Three Direct is when more requires more, or less requires less. 
It may he known thos ; more requires more, when the third term is more than 
the first, and requires the fourth term, or answer, to be more than the second ; 
and less requires less, when the third term is less than the first, and requires the 
fourth term, or answer, to be less than the second.^ 

Rule 1. State the question, that is, place the numhers so that the first and 
third terms may be of the same name, and the second term of the same name 
with the answer, or thing sought, 

3. Bring the first ana third terms to the same denomination, and reduce the 
second term to the lowest denommation mentioned init. 

X XHoide the product of the second and third terms by the first term f tho 
quctient will be tXe answer to the question^ in Uie same denominatio* with the 
fecond term which may be brought iuto a/Ay other deiunn^svtti6xmT«<(i»r«A.. 



182 ARITHMETIC 

More Exercises for the Slate, 

S25. If 600 bushels of wheat cost $1200, what will 3600 bush' 
els cost? and what is the ratio of the 1st and 2d terms ? 

jP( rforvt the foregoing example, and the following , first, vnti 
atU finding the ratio; thm, by finding the ratio^ and nuUHply 
ing by it, ' 

A. $7200. The roHo, ^Sfif = 6 X 1200 = $7200, the same. 

26. How many bushels of wheal maj be booght for $7200, 
if 600 bushels cost $1200 ? A. 3600 bushels. JRatio, 6 \ then, 
6 xeOO = 2^m bushels. 

27. ]f $7200 buy 3600 bushels of wheat, what wiU 600 bush- 
els 6o8t ? A. $1200. Ratio, i. 

28. If board for 1 year, or o2 weeks, amount to $182, what 
wiH 39 weeks come to.' A. $136,50. JRatio, | X 182= $136,50, 
thi same. 

29. If 30^ bushels of rye may be bought for 120 bushels of 
potatoes, how many bushels of rye may be bought for 600 bush 
els of potatoes ? A. 150 bushels rye. Ratio, 5. 

30. If 4'cwt. 1 qr. of sugar cost $45,20, what will 21 cwt 1 
qr. cost ' {Bring 4 ctot. 1 qr.^ and 21 ewt. 1 qr. into quarters 
first.) j3. $226. Ratio, 5. 

31. If I buy 60 yards of cloth for $120, what is the cost per 
yard ? (2) What is the cost per ell Flemish. (150) What per 
ell English .i> (250) What per ell French ? (3) A. $9. 

32. bought 4 tuns of wine for $322,56; what did 1 pipe cc6t? 

' - ■ 

The Rule of Three Inv«rae is, when more regvirea less, . W less re^taru 
more, and may lie known thos ; more requires less, when the third term ii 
more than the first, and requires the fourth term, or answ^tr, to be less thean the 
second ; and less requires more, when the third term is less than the first, and 
requires the fourth term to be more than the second. 

Rt*LB. State and reduce the terms as in the Rule of Three Direet ; then vnd- 
tiply the Jb-st and second terms together, xind divide their product by the third 
term ; the quotient will he the anavoer, in the same deneminatisn with the mddls 
term. 

JVote. Althougli the distinction of direct and inverse is freqaent^y madd, 
■till it is totally useless. Besides, this mode of arranging the proportkiaalnxunr 
bers is very erroneous, and evidently calculated to conceal from the view of the 
pupil the true principles of ratio, and, conse^ently, of proportion, on which 
the solution proceeds. The following example will tender tbo absurdity moiQ 
apparent. 

^ certain richfamur gave 20 she^ for a sideboard f k»w many uieboarda 
fRoy he bought for 100 nheep 1 

3Si sheen : 1 sideboiird : : 100 sheep t 5 sideboards, the 4th term, or Jtns. 

rf It must appear evid»»nt, to every rational mind, that therocan be no analoiy 

between 20 sheep and ] sideboard, or JOO sheep and 5 sideboards. With the 

same propriety it may be asked, what ratio or analogy there is between such 

heterogeneous quantities as 2 monkeys and 5 mdimo »\a.Vv% % ot hetweon 7 kAh 

Btera and 4 bars of music j the one is ec^uaW^ «« x^^ttoicx «a \^ oiCost . 
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(4032) What did 1 hhd. ? (2016) What did 1 tierce ? (1344) 
What did 1 bbl.? (1008) Ans. $84. What did 2 quarts cost? 
(16) What did 3 pints cost ? (12) What did 4 giUs cost ? (4) - 

A. $,32. 

33. Bought 6 tuns of wine for $500^ ; what did 1 pipe cost .' 
A. $41,708-1-. 

34. When a merchant compounds with his creditors for 40 
cents on the dollar, how much is A's part, to wham he owes 
$2500 .' how much is B's part, to whom he owes $1600 ? 

^. A's, $1000; B's, $640, 

35. A, failing in trade, owes the following sums, viz. to B 
$1600,60, to C $500, to D $750,20, to E $1000, to F $230 ; 
and his property, which is worth no more than $1020,20, he 
gives up to his creditors *, how much does he pay on the dollar .' 
and what is the amount of Iose sustained by all ? 

A. 25 cents on $1 ; and the amount of loss is $3060,60. 

36. Bought 4 tierces of rice, each weighing 7 cwt. 2 qrs. 16 
lbs. ; what do they come to at $9,35 per cwt. ? (285842) At 
$2,50 per qr. ? (305714) At 10 cents per pound .? (34240) 

A. |933,956 +. 

37. Bought, by estimation, 300 yards of cloth, for $450,60; 
bat, by actual measurement, there were no more than 275 yds. 
2 qrs. ; for how much must I sell the measured yards per yd., 
so.as to neither make nor lose ? (1635) How much must I sell 
20 yds. for, so as to lose nothing .? (32711) How much 25 yds. ' 
2 qrs. ? (41707) How much 30 yds. 1 qr. 3 na. ? (49782) 

\ A. $125,835+. 

o8/*If a staff 6 feet long cast a shade on level ground 9 feet, 
what is the height of that steeple whose shade measures at thf 
same time 198 feot .? 'A. Infect in height. Ratio, 22. 

39. If 3 cwt. 2 qrs. 16 lbs. of sugar cost $51, what will 10 
cwt. 3 qrs. 20 lbs. cost ? {Ratio, 3 X 51 == 153) What will 21 
cwt 3 qrs. 12 lbs. ? (6, ratio, X 51 = 306) What will 43 cwt. 
2 qrs. 24 lbs. ? {Ratio, 12 ; then, 12 X 51 = 012) A. $1071. 

^'ote. The following examples may be performed either by 
analysis, or by finding the ratio, or by the common rale. Fer- 
j^apii it would bo well to let the pupil take his choice. The one 
"y ratio is recommended. 

•^0. If $100 gain $6 in a year, how m«ch will $20 gain in 

I'lc sametimo.? (120. Ratio, i) How mucli will $10 gain.? 

'v^''>- riatio, tV) How mucli will $50 gain ? (3. Ratio, i) How 
' ;'" -i w»]i $75 gain ? (450. Ratio, |) What will $200 gain ? 
'' ' ^otin, 2) How much will $300 gain ? (18. Ratio, 3) How 
'"'■'^■•i \vill.S500 gain? (30. Ratio, 5) How much will $800 
p'-^r ^48. Ratio, S) How much will $1000 gain .? (60. Ratio, 
I 11 ow much will $1250 gain ? (75. Ratio, 124) How much 
' VDiiO gain ? (120. Ratio, 20) Ans. %'^%^. 
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41. If 12 men can build a wall in 20 days, how man] 
the same in 5 days ? A. 48 men. Ratio, 4. 

42. If 60 men can build a wall in 4 days, how many i 

do the same in 20 days ? A. 12 men. Ratio , \» 

43. If 4 men can build a wall in 120 days, in how ma 
will 12 men do the same .? (40) Will 16 men P (30) 
men ? ^24) Will 24 men .? (20) A. 114 days. 

44. If a man perform a journey in 30 days, by tra^ 
hours each day, m how maiw days will he perform it I 
elling 10 hours each day i (lO hours will require a lei 
her of days tfum 6 hmirs ; that is, the muUiptying or i 

must be the smallest.) A. 18 days. Ratioy | X 30 = 18, tJ! 
.45. If a field will keep 2 cows 20 days, how long will 

5 cows ? (8) Will it keep 8 cows ? (5) Will it keep 14 
(4) Will it keep 20 cows ? (2) A. 19 days. 

46. If 60 bushels of grain, at $1 per bushel, will pay 
how many bushels, at $1,50 a bushel, will pay the sam 
How many bushels at $1,20 ? (50) How many at 80 
(75) At 50 cents (120) At 40 cents ? (150) At 30 
(200) j9. 635 bushels. 

47. JIow much in length that is 6 inches in brea< 
make a square foot .' (12 inches in length and 12 .in 
make 1 square foot ; then^ 6 inches in breadth will fequi 
in length ; that is, 6 : 12 : : 12) (24) How many 4 in 
breadth ? (36) How many o inches in breadth ? (18] 
many 16 inches in breadth ? (9) A. 87 inches. 

48. If a man's income be $1750f| a year, how much 
spend each day to lay up $400 a year P A. $3,70. 

49. If 6 shillings mEike $1, New England currenc 
much will 4 s. 6 d. make, in federal money ? (,75) ^^ 

6 d. ? (,41|) Wm 1 s. 6 d. .? (,25) WiU 3 s. 9 d. ? (,6$ 

A. ; 

50. A merchant bought 26 pipes of wine on 6 months' 
bat, by paying ready money, he got it 3 cents a gallon c] 
how much did he save by paying ready money ? A. $^ 

51. Bought 400 yards 2 qrs. of plaid for $406,80, bu 
sell it for no more than $300; what was my loss 
French ? A. $,40. 

52. If 120 gcdions of water, in 1 hour, fall into a cistc 
taining 600 gallons, from which, by 1 pipe, 20 gallons 
in 1 hour, and by another 50 gallons, in what time will 
tern be filled ? A. 12 hours. 

53. A merchant bought 40 pieces of broadcloth, eac 
containing 45 yards, at the rate of $6 for 9 yards, and 
again at Vie rate of $15 for IByBxda*, Konr much did h 

ia trading? A, $300. 
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54. A borrowed of B $600 for 3 years ; ho«r lonff ought A 
to lend B $800 to requite the favour ? (2-3) How lonff ought 
he to lend him $900 ? (2) How long $500 ? (3-7-6) How 
long $1200 ? (1-6) A. 9 years, 4 mo. 6 days. 

w. A gentleman bought 3 yards of broadcloth 1^ yards 
wide ; how many yards of flannel, which is only | yd. wide, will 
line the same "i 

It is irfident it will take more cloth which is only | yd. wide, 
than if it were 1^ yd. wide / hence 1^ must he the middle term. 

A. 6 yds. Ratio, 2. 

. 56. A regil^ent of soldiers, consisting of 800 men, are to be 

clothed, each suit containing 4$ yds. of cloth, which is If yd 

wide, and lined with flannel | yd. wide ; how many yards of 

flannel will be sufficient to line all the suits } 

A. 8633 yds. 1 qr. \\ na. 



i**R ACTIONS. 57. If I of a barrel of floor cost -^ of a dollar, 
what will I of a barrel cost ? 

jBy analysis, k is plain, that if we knew the price of 1 barrel, 
\ofa harrel would cost | a^ much. If \.of a barrel cost y^of a 
ioUaf, i,orl barrel, will cost 8 tifnes as much, that is, 
8X5 _ 40 X3 __^- . 

Or, as I is more than I, we may make | the 2d, or multiplying 
term, as in the foregoing examples, thus : — 

bbll.bbl8. $ . yg , , 

i'i''^- 7^> -^ X i" = ^ -^ § (/n»ert£«^ S by IT XLVII. 

rt«», ^5 |) = ^ = i^h -^ns. 
Or, multiplying by the ratio, thtis ; the ratio of I to % is %^ 

J = ^ z= 6, ratio ; then, ^ -j^^ l6 ^^ *^^' •^"*' ^ ^*' 
fore 

Or, which is obviously <Ae same,Juimng inverted the \st, or 
dividing term, multiply aU the fractions together ; that is, pro- 

eeed as in Division of Fractiorts, (IT XLVIl.) thuSf r w x ^-jg =3 

■gr =r $1J, Ans., as before. 

Tho pupil may perform the following ezam{>les by either of 
the precedino^ methods, but the one by analysis is recommended, 
it bem? the best exercise for the mizid. 

58. Er 3 ihs. of butter cost J of a dollar, wbat co^ ^^^* ^ 

J7 A. %^' 
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59. if I of a boBhel of wheat cost -^ of n, dollar, what \9 

1 bashel cost ? A. -^^ 

, 60. If 1| yds. of cloth cost f -^i what will 1 yd. cost ? 

A. % 

61. At f iV <^ pound, what will 40 pounds cost ? A, $^. 

62. If I yd. cost $3^7 ^^^ ^^ ^ 7^ ^^^ 

A. $2,82 

63. If i of I yd. cost $2, what is it a yard ? A, $5^. 

64. If f of I of Vt of %\ buy 20 apples, how many apple 
wUl $5 buy ? .3. 487 Jf apples. 

65. If \ oz. of gold be worth $1,50, what is the cost of loz. 
4. $1,80. 

66 If 16|^ yds. will make 8 coats, how many yards will it tai 
for 1 coat .? A, 2^ yds. 

67. If ^ of f of a gallon cost $f , what wDl 5j^ gallons cost 
A. $9^. 

68. If 6 yds. cost $5f , what will 14f yds. cost? A. $13$j 

69. If ^ of ^ cwt. of sugar cost $^, what will 40 cwt. cost 

A. $Oi«'y'. 

70. If I yd. of silk coat | of $|, what is the price of 50 yds. 
A. $31 i 

71. If 1 cwt. of flour cost $-}-f , what will rfe" cwt. cost 

72. If 3 yds. of cloth, that is 2i yds. wide, will make a cloa 
how much cloth, that is only | yd. wide, will make the sao 
garment ? 

The narrower the cloth, the mare yards U toill take ; henee toe make t 
greater the second ttfrm, tJat«i \yd. : ^ydg. : i 3 yi*. : lQyd8.,A*a, 
^3. \f I lend my friehd $960 for | of a year, how much ougl 
he to lend me | of a year to requite the uivour ^ 

Be ought not to lend me eo much as I lend him, becavxe I am to ktefti 
money longer tAan he ; therefore,*make $ the middle tenn. A. $oo3f . 

74. If 12 men do a piece of work in 12^ days^ how maay nw 
•*will do the same in 6| days ? A. 2i men. ItatWy 2. 

75. A merchant, owning J of a vessel, sells -J of his share f 
$500 ; what was tho whole vessel worth .? 

f o/ § = A = f ; then^ as f of the vessel is $500, i is $2!j 

and f , or the whole vessel, is 5 X 250 = $1250. 

Or thus; iofi : 1 -. •. ms \ %ViSj:S^ Atis,. as before, 

76. Ifli lb. indigo coal ^^i^^^yiWx. VSSVAa5l>!K».^««N.^v.< 
nmerate? jf. $125^2. 
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. If $29} buy 59^ yds. of cloth, what will $60 bay? 
JO yds. 

How many yds. of cloth can I buy for $75J^, if 267} yds. 
|37| ? A, 5&i| yds. RaXio, 2. 



ooMVouHD paopoaTioir. 

EhCXZVa 1. If 40 men, in 10 days, can reap 200 acres 
ain, how many acres can 14 men reap in 24 days ? 
{ analysis' Jf 40 men, in 10 days, reap 200 acres, 1 manf 
9 same time^ will reap -^ of 200 acres, that is, 5 acres in 

ys ; and in 1 day, he wiU reap -^ of 5 acres = -ror™ i an 

a day ; then 14 m.en in 1 day will reap 14 times as much ; 

'c if, 14 X i = 7 acres , and in ^ days, 24 times 7 acres, =3 

\cres, Jins, 

rfprm the following sums in the same manner. 

If 4 men mow 96 acres in 12 days, how many acres can 8 

mow in 16 days ? 

gt find how many acres 1 man loiU mow in IS days / then, m 1 day 

ilb acres. 

If a family of 8 persons, in 24 months, spend $480, how 

1 would 16 persons spend in 8 months ? A $320. 

If a man travel 60 miles in 5 days, travelling 3 hours each 

how far will he travel iQ.^0 days, travelling 9 hours each 

of 60=: 12, and -}- 0/ 12 = 4 miles, the distance which he 
Us in 1 hour ; then, 4 miles X 9 hours = 36 X 10 days = 
niUs, the Ans. 

will oftentimes be found convenient to make a statement, 
Simple Proportion. Take the. last example. — In solving 
question, we found the answer, which is miles, deluded 
ivo circumstances ; the Jiumber of days which the mail 
)l8, and the number of hours he travels each day. 
t us, in the first place, find how far he would go in 5 days, 
osing he travelled the same number of hours each day. 
question will then be : 

& man travel 60 miles in 5 days, bow many mileg will he travel in 10 

This will give the following proportion, to which, and the next fol- 

% proportion, the answers, or fourth terms, are to be found by the Rule of 

5 days ; 10 days : : 60 miles : miles ; 
gives for the fourth term, or answer, ISO miles. In the next place, 
U consider the difference in hours ; then the question will be, 
a man, by travelling 3 bouia a day for a certain nuibber of da^>UvN\ 
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190 mikt, how tauj milM will be tt&vel, in the Hune nottber of dajl, if ht 
trayel 9 houn a ^y ; which will give the following proportion : — 

3 boors : 9 houn : : 190 miles : milea ; 
which gives for the fourth term, or answer, 360 miles. 

In mrfurming the foregoing examples, we, in the first operation, multiplied 
GO by 10, and divided the product by 5, making 190. In the next operation, ws 
multiplied 120 by 9, and divided the product by 3, making 360, the answer 
But, which is preciselv the same thing, we may multiply the 60 by the prodoct 
of the multipliers, and divide this result by the proaoet of the diviaon } by 
which process the two statements may be reduced to <Mie ; thus. 

In this example, the product of the mtUtipliers, or second terwu, is 9V10 = 
90 -f and the product of the divisors^ or first Cermff, is3X 5 = 15 'i t*m, 60 X^O 
= 5400 -f- 15 =360 miles, the Ans,, as before, 

Jfaie. It will be recollected, that the ratio of any two terms is the seeond 
divided by the first, expressed either as a firactioa, or by its equal whtde nua- 
ber. 

Or, bj comparing the different terms, we see that GO miles 
has the same proportion to the fourth term, or answer, that dda/s 
has to 10 days, and that 3 hours has to 9 hours } hence we may 
abbreviate the pfocess, as in Simple Proportion, by multiplying 
the third terms by the ratio of the other terms, thoa : 

The ratio o/ 5 to 10 w J^ = 2, and o/ 3 «o 9 ijr f = 3. Bvt 
multiplying 60 miles by the product of the ratios 2 and 3, iiat 
is, 6, is the same as multiplying 60 by them separately; tkaif 
6 X 60 = 360 miles, Ans., as before. 

Ifate. This method^ in most cases, will shorten the process very aaats- 
rially, and in no case will it be any longer i for, when the ratios are fractions, 
multiplying the third term by them (according to the rule for the mohipUear 
tion of fractions) will, in fact, be the same process as by the other mwbod 



Q. From the preceding remarks, what does Compound Pro- 
portion, or Douole Rule of Three, appear to be f A. It is find 
ing the answer to such questions as would require two or more 
statements in Simple Proportion; or, in other words, it is when 
the relation of the quantity required, to the given quantity of 
the same kind, depends on several circumstances combined. 

Q. 1^ last question wa^ solved by multiplying the third term 
oy the product of the ratios of the other terms ; tohat, then^ may 
the product be called, which results from muUipiying ttoo cr 
more ratios together? A. Compound Ratio. 

From the preceding remarks we derive the folloi^dng 

I. Whit numher do you make the third termf A. That which 
is of the same kiAd or denomination with the answer. 

II. Haw do you arrangt-allX tKe renfRmnia^ tertn^f A. Take 
^ny two which are of the aaiae \axi^) ojid^^M^ w)ss««t. ^x^^ 
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to be grreater than the third tenn, make the greater the second 
term, and the smaUer the first ; but, if not, make the less the 
second term, and the greater the first ; then take any other 
two terms of the same kind, and arrange them in like manner, 
and so on till all the terms are used ; that is, proceed according 
teethe directions for stating in .Simple Proportion. 

III. Iloto do you proceed next f A. Multiply the third term 
by the continued product of the second terms, and divide the 
result by the contmued product of the first terms; the quotient 
will be the. fourth term, or answer. 

IV. How may the operation^ in most eases f he materially 
shortened 9 A. By multiplying the third term by the contina 
ed product of the ratios ot the other terms. 

More Exercises for the Slate. 

1. If 25 men, by working 10 hours a day, can dig a trench 
36 feet long, 12 feet broad, and 6 feet deep, in 9 days, how many 
hours a day must 15 men work, in order to dig a trench 48 feet 
long, 8 feet broad, and 5 feet deep, in 12 days ? 



15 men 
36 length 
12 breadth 
6 depth 
12 days 



25 men 

48 length 

8 breadth 
5 depth 

9 days 



10 hours : hours. 



In, thia example, the second terms, 95X^X8X^X9»=: 439000, and 
the first terms, 15X36Xl2X6X^^ = 466560. Then, the third term, 
10 X 432000, = 4320000 -^ 466560 = 9h.l5^m., the fourth term, or Answer 

Or, by multiplying the third term by the ratios, thus : the 

ratio of 15 <o 25 w^= |, of 36 to 48 wf, o/12 to 8 is f , of 

6 to 5 is ^, of 12 to 9 is i, whose products, multiplied by the 
.L- J. 5X 4 X 2 X5 X 3 X lOA 6000 ^ g 

thtrdterm,are-^'^ 3 X 3 X^X 4 == 648 ** = ^'*' ^^^ '"' 

Ans., as before. ^ 

This method, it will be perceived, is much shorter than the former. But, 
had we selected terms whose ratios would be whole numbers, the process 
would have been shorter still, as is the case in the next question. The 
present example, however, may be rendered more simple by rejecting equal 

5 ^vfT .u ,* *, 5X4X2X5X3X10A._5X 
tenD8,a9 inlTXLI.; ihm,ihe ••^'"""a'x'Fx's X ^'x 4* 3"X 

2X5X lOA. 600 „^ „5 ^ , ^ 

3X6 54 

Let the pupil perform the following examples by the com- 
mon ruin of nroDorti >n first, then by multiplying by the ratio, 
and lastly by analysis. 

2. If 5 men can build 10 rods of wall viv^ d»^%,\«s^ \o»S!C^ 

rods can 20 men buiid in 18 days ? 
27 # 
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25.t;?8i = = "'»*' '*^- 

In this example, the ratios of 6 to 2dy and of 6 to 18, ars 3 
and 4; then, 3 X 4 X 10 rods ^ 1^ rods, Ans, 

The same by analysis* I nuin wiU build ^tf 10 rods z=2/l 

in 6 days, and in 1 day, i of ^ = i% = i; that is, 1 man will 

build i of a rod a day ; then, 20 men X 18 days X i = 11^ 
r<M2>y Ans., as before. 

3. If 4 men receive $24 for 6 days' work, how much will 8 
men receive for 12 days work? A. $96. 

4. If 4 men receive $24 for 6 days' work, how many men 
may be hired 12 days for $96 ? Ji. 8 men. 

5. If 8 men, in l2 days, receive $96, how much will 4 men 
receive for 6 days' work .•* A. $24. 

6. If 8 men receive $96 ibr 12 days' work, how long may 4 
men be hired for $24 ? A. 6 days. 

7. If 9 persons in a fiimily spend $1512 in 1 yeax (or 12 mo.), 
lv«w mucn will 3 of the same persons spend in 4 momJis .' 
J. $168. ,^ 

rt. If $2000 will support a garrison of 150 men 3 months, how 
lon^ will $6000 support 4 times as many men ? (The ratios 

are 3 and ^ ; then, 3 X i X 3 mo. 7= ^.) Ji. 2^- mo, 

9. If $100 gain $6 in 1 year, what will $900 gain in 8 months.^ 
Jl. $36. 

10. If $100 gain $6 in 1 year, in what time will $900 gain 
$36 ? A. 8 months 

11. If the transportation of 12 cwt. 3 qrs., for 400 miles, cost 
$57,12, what will the transportation of 10 tons, for 75 miles, 
amount to } A. $168. 

12. An usurer put out $150 at interest, and when it had been 
on interest 8 months, he received, for principal and interest, 
$160 ; at what rate per cent, per annum did he receive in- 
terest ^. 

By cancelUnff the- ratios f and f , the third term viU hs tkt 
answer, A. 10 per aera. 

Questions on the foregom^ 

, 1. What will 2 yds. of cloth cost, at 50 cents (or $i) a yard? 
What will 10 yds. .? What will 100 yds. f What will 5 yds. ? 
What will 9 yds. ? ^ ' 

% At 25 cents (or $^) a yard, what will 4 yds. cost .> What 
WjJJISyds..? What will 40 yds.? What will 300 yds. .? 
5. At $,33} (or $i), wVvat w\31 ^ 3QB.<io?*.> Nsi\fflX -«^9 
yds.? Wiii34yd8.rWiU^0ydB.^ ViiSLl 1^.^ N^^Sl^ 
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4. At $,16f (or $i), what will 12 yds. coft ? WUI 13 yds 
cofst? Will 14 yds. coat? Will 25 yds. cost ? Will 120 yds.? 
-Will 300 yds. ? 

5. At %\^ (or $i) a yard, what will 16 yds. cost ? Will 96 
.yds.? Will 97 yds. !» WiU 100 yds. .?- 

6. At $,06j|- (or $^)y what will 33 yds. cost ? Will 66 yds. ? 
f. What will 4 qts. of molasses cost at 2 cents a giU ? 

8. How many shilUngs in 4£ ? In 8£ ? In 3£ 5 s. 

9. How many minutes in 8 hours ? In 12 hours ? 

10.' How many cents is ^ of a dollar? Is $iV^ ^9 $i- 

JB$i? Is$i? Is$i? Is$T^? Is$f? U$^? I8$T^? 

Is$|? Is$ii? Is$|? Is$it? Is$f? Is$if? 
M. How many pence m 3 s. 9 d. ? In 8 s. 6 d. ? 

12. How many cents in 2 s. ? In 3 s. ? In 3 s. 9 d. ? 

13. How many cents will buy 3 slates, at 1 s. 9 d. each ? 

14. How many cents are 18 d. ? Are 2 s. 6 d. ? Are 58. 3d. " 

15. What kind of « fraction is f ? Is 14^? Is j- off? Is 

^? Isf? 

16. What mixed number is equU to -^ ? -^ ? 

17. How many 5ths in 8| ? In 4^? 

18. How many pounds in '^£ ? In §%£ ^ 

19. How many pounds and shillings in 102^£ ? (^£ isl b,) 
Jn 8 A£ ? 

«0. How many shillings in ^ d. ? In -^ d. ? 

21. What fraction is equal to f- ? -^ftj- ? g^ ? 
' 22. What kind of a fraction is ,5 ? Is 14,3? 

23. What will be the cost of 3 books, at ^,5 apiece ? At 
$,25? 

24. What decimal fraction is equal to J ? ^- ? -J- ? 

25. Bought ,4 of a bushel of rye at one time, at another ,25, 
and at another ,35 ; how much did I buy in all ? 

26. How much is i of a shilling? fs.? (i b. U i of 12 d.= 
2d.) ^shilling? 

^. How much is i- of i- ? Is i of i ? Is i of tV ? 

28. How much is 3 times ^ ? 3 times | ? 3 times | ? 

29. A man bought ^ of a barrel of flour for 3 dollars ', Low 
much was it a barrel ? 

30. 3 is i of what number ? 

31. 5 is ^ of what number? 
i/a 10 18 i ofwhaX number ? 

33, 7 ia f of what number ? 
^^. idf6ia4of what number ^ 
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35 -J- of 12 is |- of what number ? 

36. f- of 12 is -{- of what number ? 

37. I of 12 is I of what number .' 

38. If a man save | of a dollar aday, how many dollars wiS 
he save in 16 days ? How many in 17 days ? In 25 days ? 

39. In -^ how many times 1 ? 

40. In "V" how many times 1 ? 

41. In ^ how many times 1 ? 

42. In ^^j how many times 1 ? 

' 43. William gave away 1 apple and i, which was -j- of all he 
had ; how many had he ? -^ if 3 times as much as i ; hence, ij 
1 j- £9 ^ of a certain number , the number must be 3 timet 1^; 
thus, li^ = f ; then f X 3 = f = 4^, Jins. 

44. 2^ is i of what number ^ W^is i, f, or the nicaiv) 

M 5 £im«« as much ; tAa£ t5, 5 times 2^ = ) 11^, Ans. 

45. If is \ of what number .' 

46. ij is -f of what number ? 

47. William gave ^^ for 2,4 yds. of ribbon ; how machvu 
it a yard ? 

4a Divide 3,5 by ,7. A. 5. 
59. Divide 3,5 by ,07. A. 50. 

50. Multiply 5 by ,7. A. 3,5. 

51. Multiply 50 bjr ,07. j3. 3,5. 

52. How much will j^ of a peck of salt cost, at ^1 a bushel ^ 

53. How many drams is ^ of an ounce .' 

54. How mucn is \ x>f a yard ^ 

55. How much is | of a day .' 

56. How much is -^ of a minute ^ 

57. If you pay 6 cents a quart for ale, how much is that a 
gallon t 

58. If a man earn $3 a week, how much is that fat each 
working day in a week ? 

59. If a man travel 6 miles in 2 hours, how far will he travel 
in 16 hours .? 

60. What is the ratioof 2 to 6 .? Of 6 to2 ? Of 9 to 6.? Oi 
6 to 9.? Of 10 to 100.' 

61. If 20 bushels of apples cost $10, what will 5 bushels 
cost? 

62. What is the ratio of 20 to 5? 

63. If 6 gallons of water fall into a cistern, containing 12 
fe jgrallons, m I hour, and 3 gallona l^ak o\x\. Vn. «». Vtoxa , how fon^ 
m will it take the cistern to be fiWed? 

i 64, If 4 men, in one day, conauina ^ \ovi^a o? \««aA.^"\»p 
[ njditf loaves will 12 men consnme m 4 da.^al 
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65. If 6 men, in 12 (htys, reap 18 aoies of grain^ how many 
acres will 12 men reap in 4 days i 

G(). What part of 1 month is 15 days ? Is 1 day i Is 2 days ^ 
Is 3 days ? Is 5 days ? Is 10 days ? Is 20 days ? 

67. What is the interest of $20 for 4 months? For 10 
months ? For 3 months } For 1 year 4 months ? 

68. What is the amount of $40 for 2 mo. ? For 5 mo. } For 
10 mo. .' For 1 yr. 5 mo. ^ 

69. What is the mterest of $6a for 15 days ? For 10 days ? 
For 1 day ? For 5 days P For 2 mo. 15 days ? For 4 mo. 10 
days ? For 1 yr. 8 mo. 15 idays ? 

70. What must you pay a broker, who gives you $20 in Bos- 
ton bills, in exchange for Providence bills, at ^ per ceat com- 
mission ? At I per cent. ^ At 1 per cent. ? 

71. What is my demand for selling $600 worth of cotton, 
and guarantying the payment, at 5 per cent, conunission ? At 
7 per cent, commission ? At 4 per cent. ? 

72. What is the amount of $1 for 1 yr. 8 mo. f 

73. What is the amount of |^ for 1 yr. 8 mo. .? 

74. What, then, is the present worth of $220, due 1 yr. 8 mo 
hence ^ 

75. What is the present worth of $530, due 1 yr. hence ^ 
What is the discount .•* 

76. A merchant, having bought cloth for 50 cents a yard, 
wishes to mark it so as to gain 10 per cent. ; what price must 
iie put on it f (,50 X 110= $,55, Atis,) What price must he 
put on it to gain 4 per cent. } 8 per cent. ? 20 per cent ^ 

77. William bought a sled for $3, and sold it so as to gain 
10 per cent. ; what did he get for it i 

Exercises for the Slate, 

X. Bought 1 gallon of molasses for 62^ cents, 1 quarter of 
£"OTir for $1,12^, 3 lbs. of tea for $1,05, 3 yards of flannel for 
v^>Q7i, and 1 skein of silk for 6| cents ; what was the amount 
^^ X.he whole ? ^. $3,73|. 
- ^. Bought 144 lbs. of raisins for $16 ; what was that a pound P 

^« $,111+. 

.^ ^. What is the cost of 3600 yards of flannel, at $4^ a yard ? 

^"^SO) At$33i.? (1200) At $,20? (720) A. $2370. 

^ ^,.^^. In 20 lbs. of silver, how many spoons, each weighing 5 oz. 
^-» pwt. ? A. 43 spoons, and 3 oz. 10 pwt. rem. 

^ ^. A bought 4 hogsheads of molasses for $84, sold 1 hogshead 
'^^•^ $25, and the remainder at the rate of 4 cents a pint ; how 



Vich did ho make on the whole ? A. $1,48. 
■ C BcMght a hogshead of sugar , weighing ASi c^w\..\ «j .^2i\Q.%. ^ 
^-^^^ sold at one time 2 cwt. 2 qrs. 8 lbs, at anoXVict ,^ c'w\.'\5>^%. 
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and at another. 1 ewt. 3 qra. ; how much fomamed nuold ^ A. 
*2 cwt. 3 qra. 90 lbs. 

7. Multiply J by J. A, f}-. 

8. Divide i by J. ^. f . 

9. Multiply J by f . ^. fi^. 

10. Divide i by f . ^. If = 1^. 

11. There are 4 pieces of cloth, one containing S^ yds., anoth- 
er 1G| yds., another 12:| yds., aad another 7^ yds. ; how many 
yards in the 4 pieces ? A. 44 yds. 3 qrs. 3^ na. 

12. What is the difference between ^ and ^? A. -J. Be- 
tween i and ^ ? A. -ft-. Between J and f^? .^. -j^. 

13. Reduce ^ of a guinea to the fraction of a pound. A. |. 

14. What is the value of ,003125£ .? A. 3 qrs. 

15. How much does ,025 make multiplied by ,325 ^ (8125) 

Byri^TT? (6) BySrirr? (7675) ByS76.^ (69) By 25TTr*TyTr ? 
(6250125) A, 7,6104875. 

16. A farmer sent a load of hay to market, which, with \h9 
cart, weighed 29 cwt. 3 qrs. 16 lbs. ; the weight of the cart was 
10| cwt. ; what did the hay/Come to, at $15 a ton .' 

A. ^14,357 -f. 

17. A merchant bought sugar in a hogshead, both of which 
weighed 8 cwt. 15 lbs. ; the hogshead alone weighed 1 cwt 1 qr. ; 
what was the cost of the sugar, at 11:| cents a pound .' 

A, $86,73|. 
The two preceding questions are proper examples in a rale 
usually termed Tare and Trett. 

18. Bouffht 50 yards of broadcloth for $160,50, but, not prov- 
injB[ so good as I expected, I am willing to lose $42 on the sale 
of It ; what must I demand per ell French ^ A. $3,555. 

10. What is my demand for selling 600 bales of cotton, at 
$40| a bale, for 2^ per cent, commission ? (550125) For 4^ per 
cent? (110025) For 7 per cent. .? (171150) For 5f per centi ' 
(13141875) A. $4676,06i. 

20. Wha* is the interest of $200,50 for 2yr8. 6 mo. ? (30075) 
For 5yr8. iimo. ISdays? (63G58) For Gji mo. ? (6516) For 
1 yr 3 mo. 1; days ? (15672) A, $115,921. 

21. What is the difference between the compound and simple 
interest of«200 for lyr. 6 mo.? (30) For 3yrs.4mo.? (2967) 
For 2 yrs. 6 mo. 15 days .? (1523) A. $4,85. 

22. What is the amount of $60 for 10 yrs. 3 ino. 19 days? 
(9709) For 8 yrs. 9 mo. 9 days ? (9159) A. $186,68. 

23. Bought calico for 25 cts. a yard ; how must I tnark it so 
as to gain 10 per cent, on «ach yard ? (275) 12 per cent. ? 
(28) 15 per cent.? (287) *^peT ce«iV.> (,^^ Jl. ^^\,14a. 

24. TVhat is the differdnce between >3aft diawixKox <it ^^BCl ^ 
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'» 
for 2 3n*s. 3 mo. 20 days, and the interest of the same sum for 
the same time ? j9. |3,832. 

25. Which is the most, the compound interest of $520 for 5 
yrs., or the discount of the same sum for the same time ? 

\A. Compound interest, by $55,877. 

26. If 300 men, in 6 months, perform apiece of work when 
the days are 12 hours long, how rpAny men will do the same in 
4 months, when the days ar» only 8 hours long ? A. 675 men. 

27. What is the diflterence of time between April Ist, 1826, 
and June 15th, 1829 .? (3^,14) Between March 19th, 1829, and 
August 20, 1826 ? (2,6,29) Between July 5, 1800, and February 
16, 1826 .? (25,7,11) A. 31 yrs., 4 mo., 24 days. 

28. What is the interest of $120,60, from June 1, 1828, to 
June 16, 1829? (7537) From May 15, 1824, to August 29, 
1830.? (45506) From October 10, 1825, to November 1, 1828? 
(2213) A. $75,173 -f. 

IT UULV. In computing Interest on Notes^ 

When a Bettlement ig made within a short time from the date or commence- 
.nent of interest, it is generally the custom to proceed according to the follow- 

RULE. 

Find the amount of the principal^ from the time the interest 
C-cmmcnced . to the time of settLemejitj and likewise the amount 
(tfeach payment, from, the time it was paid to the time of settle* 
mcnt; then deduct the amount of the several payments from the 
amouiU of the principal. 

Exercises for the Sl<ite. 

1. For value received, I promise to pay RmAis Stanlj, or order, Three Hon- 
■H'^d Dollars, with interest. April 1,1825. 

$300. rXTXR MOSBLT 

On this note were the following endorsements : — 

Oct. 1, 1825, received $100 ) Time. 

April 16, 1896, . . ,1 50 J 3, 2, 6, 1, 11, 15, 4. 
Dec. 1,1827. .... $120) 
-A^hat was due April 1, 1828 ? j^tw., $60,73. 

CALCULATION. 

7%e first principal on tnterestfrom April 1, 1825, $300,00 

InUrtatto Jiprii 1, 1828, (36 mo.), .. 54,00 

JSmount of principal $354,00 

*Vat paymnt, Oct. 1, lfi25, $100,00 - 

J^erest to April 1, ISSfe, (30 mo.) 15,00 

^^ctf /i<2 payMent, April 16, 1826, 50,00 

<# ntereit to April 1 1828, (^ mo.) 5,87 



^kird payment, Dec. 1, 1827, 150,00 

^ntsrtgt to April 1, 18^, (4 mo.) . . a,4a 

Amount o/paffmcnts dcdmuA . . . » • ^p^^l 

nemains dut, AprH\^VSSS>., . . • « « Hpi^JC* 



\ 
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9. Vw valoe neelvadi I promiae to pay Fbter Trusty,' or oidor, 
dred Dollars, with ioterest. Jnly 1, 1825. 
$500. Jamss Cj 

£NDOBSEMENTS. 

July 16, 1696, r«ceived $900 ) Time, 

Jan. 1,1897, $ 40j 3,15,2,1, 

March 16) 1827, . . . . $930 > 6, 15, 1, 4. 
What remained due July 16, 1898 ? Jina., $75,15. 

3. For value received, I promise to pay William Stimpson, or 
Thousand Dollars, with interest. Jan. 16, 1890. 

$1000. P»T«B C 

ENDORSEMENTS. 

March 16, 18Q1, received $600 ) Time 

May 1, 1892, $190> 3. 1, 10, 

July 16, 1822j. $180 > 8, 15, 6. 

What remained duo Jan. 16, 1893 ? ^na.y ^^,50. 

Many have discarded the procedi- 7 -mIo, under a false impression 
not proceed on the ground of simple luterest *, in otlier words, that 
est" (allowed the debtor) " will, m a course of years, completely exp 
it may be said, eat up the debt." This objection, as it respects sim{ 
it is believed, may be completely obviated. We will cite an examp 
generally considered as illustrating this objection in a forcible mane 

Jl lends B 100 dollars, at 6 per cent, interest, and takes kia note t 
does no more than pay Jt at every yearns end 6 dollars (lohich is tke\ 
to Bfor the use of his money), and has it endorsed on his note. Ji\ 
10 years, B takes up his note, and the sum he has to pay is reckoned 
principal, 100 dollars, on interest 10 years, amounts to 160 dcilar* 
wne endorsements, of 6 dollars each, upon which the debtor claims in 
for 9 years, the second for 8 years, the third for 7 years, and so 
time of settlement ; the lohole amount of the several endorsements a 
tereH (as any one may see by casting it), is $70, 20 cts. ; this, aubti 
I6() dollars, the amount of the debt, leaves, in favour of the creditor, i 
or $10,20 ets. less than the original principal, of vhich he has noi 
cent, bvJt only its anntul interest. 

Extend it to ^ years, and A, the creditor, would fall in debt to 
receiving a cent of the 100 dollars which he lent him. 

In this example, in the first place, there is not actually due A 
year's end, to be by him put out at interest ; for this would be men 
pie interetit. In the next plac^, the objection proceeds on the suppc 
the annual endorsements of $6 were closely locked up in A*8 cuflei 
dormant ; for, hatl the $6 been put out at mtcrest, as it might hav 
amount of it would of course be the same as the amount of the endi 
hence the principal of the note would remain in reality unimpairet 
way B sets interest for the money advanced or endorsed, and A loses 
it, for the payments are at his disposal. The correctness of this rule i 
ther illustrated by the same example. If the $6 interest be reserve 
payment of $6 bo deducted yearly from the principal, the interest be 
the remainder at every year's end, and reserved as before, then, at I 
settlement, A could not reasonably claim any more, on the ground 
interest, than what remained of the principal, and tlie sum of the int« 
principal from time to time, added together. For it certcinly is not 
that be should have interest on any more principal than he actually] 
the whole time. This process produces the same result as the formi 
we infer, that, if the prer^ding rule be correct on tho ground of simi 
(which must be allowed from the preceding facts), it follows, that 
mode, producing a different result from x.V\\», tnuBX-Xje '\xvcot\«icx. 
7*he Connecticut and Massachusette twW, -<w\v\c\\ i>lto \t^ \%\<< < 
prodaee resoJts widely different from t\\e above^axi^ vYvBL\.,\«o,\».i 
httder. Thej mmt, then, give iho \endeT mot* \Y>wa Wuo^V) Vsw 
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eompound : which is not recognised by statiite of either state, and which, it is 
■aid, the law specially guards a^inst — a strange diserepancy in legislative 
enactments. We can illustrate this best by a practical example : — 

Messrs. Brown and Ives, Providence, loan to ^overnmont $300000 at 6 per 
cent, interest : the avails of the post office in said town, being about $1000, 
are to be annuaUy applied to the payment of the debt, and to operate as 
endorsements. The interest of $200000 for one year is $12000, and the 
amount, $3152000. Then, by the Connecticut mode, the payment of $1000 is to 
be deducted from $212000, which leaves $211000 on interest for the 2d year ; 
that is, $11000 more than the original debt immediately accumulating interest, 
besides the $1000, which is at their disposal. Here, then, it nmy he asked, 
what is this but interest on interest, that is, compound interest ? 

The Massachusetts mode is equally as incorrect as the Connecticut, if not 
more so; for, by that, the principal is permitted to accumulate interest, till the 
payment, or sum of the payments, is equal to the interest then due ; in which 
case the payments are to lie dormant, be they ever so many, and ever so larffe ; 
and to remain so till the time of settlement, be it at ever so remote a period. But 
when the sum of the payments is equal to the interest then due, it is first to 
cancel an equal sum of interest, thereby placing the payment at the disposal of 
the lender, which be can, if he chooses, put at interest, while the borrovtfir gets 
nothing at all for the use of his money, provided it does not at any time exceed 
tbe interest. In this way, the lender most surely geta interest on interest, that 
is, compound interest. 

Under such circumstances, it would be politic in the borrower not to make 
any payments at all j for, as sure as he does, if it is.not more than one cent, and 
has it endorsed on the note, by the Coimecticut mode, the interest of one year is 
immediately incorporated with the principal, both drawing interest, coin- 

Stunding the interest yearly, provided payments are made yearly. By the 
assachusotts mode, the lender would have the interest on any sum of endorse- 
ments less than the interest till the time of settlement, while the interest is 
running on against the borrower *, and when it is equal, it is to be placed in the 
hands of the lender, which he may put at interest, if lie chooses. From the 

E receding remarks it is fairly to be inferred, that the borrower would find it for 
ia advantage to deposit his payments in the Savings' Bank at 5 per cent, inter- 
est, instead of making endorsements, and thus continue to do till he is able 
to pay the note with the interest. It would also be for the advantage of the 
lender even to hire the borrower to make endorsements as frequent as posaibl'' 
By the Connecticut mode, tbe trifling sum of $1, endorsed on a note, may, ii> 
many casesj be equivalent to the annual rent of 20 brick buildings, or more, in 
Broaidway, in tbe city of New York. 

These rules, however, although not on the ground of siskple interoit, mut 
have a place, as they are established by law. 

Massachusetts Rule. 

" Compute the interest on the principal sum to the first time 
when a payment toas made^ which, either alonej or together with 
the preceding payments {if any), exceeds the interest then due; 
add that interest to the principal, and from the sum subtract 
the payment, or the sum of the payments, mfbde at that time, and 
the remainder will be a new principal, with which proceed as 
with the first principal, and so on, to the time of settiement.*' 

I. For value received, f promise to pay Jaaon Park, or order, Six Hundred 
Dollars, with interest. March 1, 1822. 
$600. , Stbpbxk Stimfiov. 

18 
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ENDOBSBMENT8. 

filay 1, 1833, received $2001 
Jane 16, 1824, ... $ 80 
Sept. 17, 1825, 
Dec. 19, 1825, . 
March 1,1826, . 
Oct. 16, 1827, . 



$12 



#150 J 



Time. 
1, a, 1, 1, 15, 1, 



tl5f 8, 15, 1,7, 
100 -" " *-' 



lA, 10, is.' 



What waa there dae Aagust 31, 1808 ? ^ns. $194,41. 
liiUrMetoJVaf 1,1833, (14 iiu>.) 



PayMMt, May 1, 1883, a stan greater than the interest. 



jSpUWHtf $ 



Diu May l,\8B3,forminff anew prhuqtal, $• 

haareat an $443, ^om May 1, 1833, to June 16, 1894, (13^ nut.) 

Amount, ^ 
Paymem, June 16, 1834, a mm greater than the intereot then £u, 

l>iM^se]6, 1834. /onmnif-afMtf vrtnegHiI, $3 

tntoreot on (391,83,/rom Juno 16, 1834, to March 1, 1836, (90| mo.) 



Payment, a turn lets than the interest then due, f 12 

Payment, a sum less than the interest then d««, $ 15 

Payment, a sum greater than the interest then due, .... $100 

DuoMarehljWSS.forminganewpnneipai, ......... 99( 

Interest on $304,99, fi-om March 1, 1886, to Oct. 16, 1837, (]9i| mo.) S 

JimomU, $3 
Payment, Oct. 16, ISSR', a sum greater than the interest then due, . J 

Due Oct. 16, 1837, /omttn^ a new principal^ ....-....$! 
Interest on $lQi,TZ, fi-om Oct. 16, 1837, to August 31 , 1838, being the 
time ^f settlement, (IQ^me.) 

Balance due Aug. 31, 1838, • $1 

3. For value received, I pUbmise to pay A«her L. Smith, or order, Nine 
dred DoMus, with interest. June 16, 1820. 
$900. William Moaa 

ENDOBSEMENTS. 

Time. 
I, 15, 1, 



July 1. 1821, received $150 -) 

Sept. 16, 1822, ... $ 90 

Dec. 10, 1834, 

June 1, 1835, 

Au^. 16, 1825, . . . $300 

March 1, 1827, . . .$300 



10 



$ 30 J" ll,*!; 6, 



2. 15, 2, 



15, 1, 6. 



A«*«bav^aB #1 au«r • • • • ^p«^fv 

What remained due Sept. 1 , 1826 ? Ans. $483,07 

Connecticut Rule. 

Eftsblished by tlie Supreme Court of the State of Connecticttt in 2804 

" Compute the interest to the time of ikt first yay^merU ; if 

^e one year or more from, tKe'time tKe inteTest corrvnumAea 

i'i to ihe principnl, and deduct the pa-ymeta Jromt^A sum 
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If tkere be tfier paymerUs made^ compute the interest on the 
balance due to the next payment f and then deduct the payment 
as above; and, in like manner , from one payment Jo another, 
iill aU the payments are absorbed ; provided the time between 
one payment and another be one year or more. But if any 
paymcTUs be made before one yearns interest hath accrued, then 
compute the interest on the principal sum due on the obligation, 
for one year, add it to tfie principal, and compute the interest on 
the sum paid, from the time it was paid up to the end of the 
year ; add it to the sum paidy and deduct that sum from the 
principal and interest, added as above* 

*^ If any payments be made of a less sum than the inter eU 
arisen at the time of such payment, no interest is to be com- 
puted, but only on the principal sum for any period." 

1. For value received, I promiRe to par Peter Tniatyi or order, One Thoo- 
Mtnd Dollars, with interest. June 16, 18^. 
$1000. Jamm Fatwsll. 

ENDORSEMENTS. 

July 1, 1885, received (S50 ) Tme. 
Aug. 16,1836, . . . $157 1 1, 15, 1, 1, 15, 
Dec. 1, 1836, . . . $ 87 ( 1, 8. 15, 1, 2, 
Feb. 16, lSSi8, . . . tS18 ) 15, 6, 10. 
What was due August 26, 18S8 ? Jins. $507,86. 

|$1000,00 principal of the note. 

G2,50 interest to July 1, 1885, (1^ mmUha.) 



%1068,50 ammtnt. 

250,00 Ut payment diluted. 

$812,50 <2«e July 1, 18S&. 

54,84 interest to August 16, 1886, (13^ months.) 



^867,34 dUMtcftf. 
157,00 ^ payment deducted. 



$710,34 due August 16, 1826. 
^,63 interest for I year. 



$752,96 
gQ _ ( amount of 3d payment toJtugust 16, 1827 (the end of the year), 9^ 

* ( ing 8^ months. 

iSesi^ due December 1, 1826. 
48,01 interest to February 16, 2828, (1 year 2^ months ) 

$710,28 amawit, 
318,00 ^h payment* 

^93,28 due February 16, 189B. 

2£,58 interest to August 26, 1888, (6^ months.) 

^^^07,86 due August 26, 1828, the Ume of setUemenl. 



Ag^^lf^^ yA»r dffes not extend beyond the time of pa-gmem-t *, VwA. if >l. 4om> >V.w^ 
^■^ *«* amount of the primeval, remamxng unpoidi up to iK« t*^* ' 
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9: Fbr valos neeivwl, I pramiae to pay John P. Ebiith, or order, Eigfat Haa> 
dred and Seventy-five Dollan, with intereet. January 10, 1881; 

9875. MAKar Thommk. 



ENDORSEMENTS 

Aug. 10, 1894, received 9960 

Dee. 16, 1835, 

Maich 1, 1896, 

July 1, 1837, . . . v'<~ / 
What was due September 1, 1833 ? Jins, $474,9& 



10, 1834, received 9960 ^ j^^ 

"',1^; ; • : fso^M'i'i^'''^ 

1, 1837, . . . |l50 ) ^» *» *' •*• 



Practice in Compound Numbers. 

Operations in compound numbers, as pounds, shillings, fbr instance, mavbe 
shortened by taking aliquot parts, as in Practice of Federal Moneff, IT XXVlU 

1. What is the cost of 26 bushels of salt, at 10 s. a bushel? 
In tkiM example, 10s. = ^£ ; then, i o/ 28 hushtds is the cost iapowub , tJbiu, 
98-^S:=14£,j9iw. 

2. What will 40 b*hshels of wheat cost, at 5 s. = ^^ <^ bushel? 

AtlOs.=rj£? At48. = i£? AtlB. = 2\rJe?. 

i. Hence, when the price is an aUquot, or even part of a 
pound, we divide the number of ^aUonSf yards, ^. k^ihisaJir 
fuot part, osinM XXVIII. 

Exercises far the Slate, 

1. What will 8640 yds. of cloth cost, at 10 s. = j^£ a yd.? 
(4320) At6s.8d. = i£? (3880) At5s. = i£? (2J60) At 

4s. = i£? (1728) At3s.4d. = i£? (1440) At2s.6d.= 

i£? (1080) Atl8.8d. = iV£? (720) At Is. 4d. = TV£ ? 

(576) Atls.3d. = TV£? (540) Atls.=2V£? (432) At 

10d. = 2Jft = 2V£? (360) At8d. = ^£? (288) At5d.= 

V6£? (180) At2id. = BV£? (90) w«. 16794£. 

JYote. The aliquot parts of a pound, in the following examples, may be 
found in tho former examples. 

2. Wh((t cost 20 gallons of brandy, at 6 s. 8 d. per gallon ? 
6,13,4). 

3. What cost 8 yds. of broadcloth, at 10 s. per yard ?, (4) 

4. What cost 25 bushels of rye, at 5 s. p«r bashel ? (6,5) 

5. What cost 30 bushels of oats, at 2 s. 6 d. per bushel ? (3,15) 
jSTiw. 20£ 13 s. 4 d. 



«isnt, likeunee the amount of the payment or pafmewts from the tixM t 
were paid to the lime of autlemvnt^ and dodmt ike mm of these «evi 
amomUs firon the anumnt of the prinMipal. 

i/ie u r 
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6. What will 51 blib. of cider cost, at 7 s. 6 d. per bbl. ^ 

♦)j|51 

ISJS' IS a* =:eo»t, lit 5m. per bbl 
6£ 7i. 6d. = 0M<,atSi.fd.j»«rMI 



Ant. ]0£ 3i.6d ^tMtyOtTu.^d.perbbl, 
5i. = i£)51 



ti.6d.= 



. = I of 50. ; then, i)19£ 15i. = eoce, at 5i. ser M?. 

6£ 78.6d. = eo«t,aeSi. ad.perUZ. 

^fu. 19£ Ss.6d.=:eart,atT>.6d.per6M. 

II. Hence, when the price is not an aliquot part of 1£, toe 
may first find what is the greatest even part, and then take parts 
€^ this party and so on^for several times. 

7. Whatwill20ydB.ofcIothcoBt,atl2B.6d. per yard? (12,10) 

8. What will 40 yards of cloth cost, at 15 s. per yard ? (30) 

9. What will 36 bushels of corn cost, at 7 s. 6 d. per bushel ? 
(13,10) 

10. What cost 12 bbls. of ale, at 17 s. 6 d. per bbl. ? (10,10) 

.a. 66£ 1(70. 

11 . What will 5 cwt. 3 qrs. 21 lbs. of sugar cost, at ^,60 pei 
«wt. ? 



3 qrs. ^ i cwt. 



1 qr. = i of 3 qra. ; then, ^ 

14 IbB. = i of 1 qr. } then, ^ 

7 lbs. = i of 14 lbs. -y then, ^ 



•9,60 
5 

48,00 = e«9e 0/5 cwt. 

4,80 = cost 0/2 qn. 

3,40 = cost of I qr. 

1,90 = cost of 14 Ibfl. 
,60 =:co«t 0/7 Iba. 



Jins. f 57,00 = cost of 5 cwt. 3 qra. 31 lbs. 

12. At $2,50 per yard, what will 5 yds. 2 qrs. of broadcloth 
cost ? (1375) What will 4 yds. 1 qr. cost ? (10625) Will 6ydB. 
3 qrs..? (16875) .^n*. $41,25. 

13. 5 cwt. 3 qrs. 16 lbs., at $4,20 per cwt.? (2475) 

14. 3 cwt. 1 qr. 71bs., at $.3,60 per cwt.? (11925) 

15. 4 yds 2 qrs., at $2,10 per yd. ? (945) 

16. 4 gals. 2 qts., at $3,40 per gal. ? (1530) ^. $61,425. 



IT XJULVlZa 1. Two boys, William and TKotc^aA'^'^'*"^ 
with marbles, in company, gained 80 centB*, "WVSXvassi owukft^X 
of the marbles, and Thorny ' i ; what waa aacVi onc^a \fuX ^ 

the ffaJn >' 
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2. Jamei and Rofbt, owning a sled, in 66ib^niry fwiW it fe 
$3 more than it cost, that is, f 3 gain ; Rufiie owned § of it, and 
James i : what was each one's share of the gain ? 

« — — 

Q. Wkat is the Ruls of FsLLoWiHf r ? ^. When men are trading 
in company, it ascertains the gain or loss to be shared by 
each. 

Q. fVkat is called Stock, or Capital ? A. The money advanced 
or put in trade. 

Q. What is edlUd Ditidchd ? J^. The gain or loss to be shared 
hir e&ch . 

1. Three men, A, B, and C, traded in company; A put in 
$200, B $400, and C $600 ; they gamed $300 ; wha* was eafih 
man's share of the gain ? 

In this example, it is evident, that B ooght to have twice as much oFtIa 
gain as A, for his stock is twice as much, a«d U 3 times as much as A; 
that is, each man's gain or loss ought to have the same relation to the whole, 
gain or loss, as the money he put in has to the money they all put in. The 
same principle will apply in all cases in which a number is to be divided into 
parts, which shall have a given relation, or ratio, to each other, as thediminf 
a bankrupt's estate among his creditors, apportioning taxes, &c. HenCe, 
from the foregoing example, we derive the following propor- 
tions : 

A'b stock, $200 \ $ $ $ $ 

B'a stock, $400(1200 : 200 : : 300 : 50, A's^ain. 

C^a stock, $600/1200 : 400 : : 300 : 100, B's gain. 

W^oZ«*«oc^, $1200)1200 : 600 :: 300 : 150, C's^atn. 

By ratios. Theseare^^^, .^J^,TVife = i, i,i; '^"*. 
300 X i, that is, i of $300 = $50, A*s j ^ 0/ 300 = $100, Bs, 
and J of 300 = $150, C*s gain. 

Or^ by analym. If $1200 stock gain $300, then $1 stock 

will gain xsW of $300, = ^^^^ = $h ^^w, if $1 gain $i, 
then i of $200, A's stock, = $50, Ji's gain ; J of $400, B's 
stock, = $100, B's gain ; and I of $600, C's stock, =$150, C*s 
gain. 

This last method will generally be found the shortest, and beat adapted to 
business ; egpecially when there are several statements, in which ail the first 
terms are alike, and all the third terms are alike. 

Proof. It is plain, that, if the work be right, the amomit of 
the shares of the gain or loss must be equalto the whole gain 
oi loss ; thus, in the last example, A's is $50 + B's $100 -|- 
C's $150 = $300, the whole gain. 

firhat,tAai,istkeB,TJvz} As iVv© -wVicAa ^<sck •. to each man's 
«toc/r .- ; the whole gain : to eacYi miMv'* ^^xt. 
* 3. Three merchants, A, B, axvd C, ga«v^^,M v.ti^v£v^>sw^^ 
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paay, |^; A's stock was $150, B'l $250, and C*8 $400* 
what was l^e g«ih on $1, and what was each man's share of 
tfad gain. Ji. The gg^in on $1 » $i ; theuy i of MidO s $37,50 
A'0 ; i of $250 » $62,50, B's ; and i of $400 = $100, C's. 

3. A, B, and C, freight a ship with 270 tons ; A shipped on 
board 96 tons, B 72, and C 102 ; in a storm, the seamen were 
obliged to throw 90 tons overboard - what was the loss on 1 
ton ? and how many tons did each lose ? A. The toss on 1 ton 
is^ of a ton; A's, 32; B's, 24 ; C's, 34. 

4. A and B trade in company with a joint capital of $600 ; 
A put in $350,50, and B $249,50, and, by trading, they gained 
$120 : what is the gain on $1, and what is each person^s sharo 

of the gain ? Ans. $i ; A's, $70,10; B's, $49,90. 

5. A ship valued at $25200, was lost at sea, of which | be- 
lon^d to A, ^ to B, and the remainder to C ; what is the loss 
on $1, and how much will each man sustain, supposing $180(y^ 

of her to be ensured? Ans. f ; A's, $2400; B's, $3600, and 
C's, $1200. 

Perform the following examples, in the same manner, by 
finding how much it is for $1, or unity. 

(). A detachment, consisting of 5 companies, was sent into a 
garrison, in which the duty required 228 men a day ; the first 
company consisted of^l62 men ; the second, 153 ; the third, 144 ; 
the fourth, 117 ; and the fifth, 108 ; how many men must each 
Gonipany furni^, in proportion to the whole number of men ? 
A. The proportion for 1 man is | ; then^ J of 162 = 54, first 
eoinpany ; the second, 51 ; the third, 48 ; the fourth, 39 ; and the 
fifth, 316 men. 

7. Two men, A and B, traded in company, with a joint capi- 
tal of $1000 ; they gained $400, of which A took $300, and' B 
the remainder ; what was each person's stock .' Jins. $1 gain 
requires 2^ stock ; A's, $750 ; B's, $250. 

8. Divide $1000 between 4 persons, so that their shares may 
be to each other as 1, 2, 3, 4. A. $100, $200, $300, $400. 

9. A bankrupt is indebted to A $350, to B $1000, to C $1200, 
to D $420, to E $85, to F $40, and to G $20 ; his whole estate is 
worth no more than $1557,50 : what will be each creditor's part 
of the property ? 

In adjusting claims of this nature, it is the creneral practice 
to find how much the debtor pays on $1, which is, in this case, 

fi. Ans. A, $175 ; B, $500 ; C, $600 ; D, $210 ; E, $42,50 ; 
,$20; G,$10. 

10. A wealthy merchant, at his death, left an estate of 
$30000, to be divided among his 5 children, m swc.\\^\»kkc^^\. 
Uiat their Bharea shaXL be to eticb otVxet aaVtvevt a.c^%,^^^s^ 

are 7, 10, 12, 15, 16 years ; what was Ibe aYvax^ ^IJ^^^^J,;**^ 

^n^. $3500, $5000, ^fc60Wi,«»^*5fe^^P»^ 
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11. A and B inyest equal lums in trade, and dear $290, of 
which A is to have 8 shares, because he spent all his time in 
managing the concerns, and B, only 3 shares : what jb each 
man's gam ? and how much is A allowed for his trouble ? Jhu. 
$160 ; A's sharcy $100 for his tr&uble ; $60, B's share. 

13. If a town raise a tax of $1920, and all the property in 
town be valued at $64000, what will that be on $1 ? and what 
will be A's tax, whose property is valued at $1200 ? Jins. $,03 
on a dollar; A's taXy $36. 

In asaesriiig taxes, we must first make an inventonrof all the property, both 
real and personal, of the whole town, and also of each iudiTidoal who is to be 
taxed } and, as the whole number of polls are rated at so much each, the tax 
on all the polls most first be taken out from the whole tax, and the remainder 
is to be assessed on the property. Then, to find how much any individnal 
must be taxed for bis property, we need only find how much the remainder of 
the whole tax is on $1, and multiply bis inventory by it. 

JVote. In some states taxes are assessed onlvon the real and personal estate 
of the inhabitants, no poll taxes being allowea. 

13 A certain town is taxed $2140 ; the whole property of 
the town is valued at $500000 ; there are 200 polls, which are 
taxed $,70 each ; A's property is valued at $1400, and he pays 
for 2 polls : 

1^ polU i ets. ftUs. 
C% at 1200, fays far 2 11% at ^^0, pays for ^ 
D's, ... 1265, 1 I's, ...800,40, 2 

J-i 8, a.. ^ll«0, ••...... ...a. O J S, a.. 0/0,<^0, •.....• ...... X 

K S, a.. OD<^X, A JV 8, a.. <«DO,OU, ....... ...n. « 

What will be the tax on $1 .? and what will be A's tax ? 

^m polls X $,70 = $140, amcmn/ of the poU taxes , and $2140 
— $140 = $2000, which is to be assessed on the property. 
$500000 : $2000 :: $1 : $,04, tax on $1. Then, to find A'a 
taXf his inventery being $1400, toe proceed thus : — 

fl400x$^p4 = $56 
poUsat$;7Q = $ 1,40 

$57,40 A's whole tax, Ans. 

What win be C's tax .? (4940) What D's.? (5130) WhatE's? 
(8710) WhatF'Sa? (14624) What H's? (3512) WhatTa? 
(334160) WhatJ's.? (1571) WhatK'sa? (12012) 

Ans, $430,298 



OOMPOITNB FZSXkLOWBBXP. 

^ ^XiZZVZZZ. 1. TwomftTi^\T«kd^ittWi\.xvT^f<ar $9; A put J 
in 2 oxen for 6 months, and B ^ oxetv fox x> m<aiv\}kv& •, ^\K!kX cf«v^ ^ 
•acA to p&y for the pasVuTo > 
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2 oxen for 6 months is the same as (2 X 6=) 12 oxen for 1 
wnontk ; and 3 oxen for 5 months is the same as (3 X ^ =) 15 
oxen for Y m4mth.. 

The shares of A and B are the saigae as if A had put in 12 
oxen, and B 15, for 1 month each ; hence the relation of 12 to 
15 is the same as in Simple Fellowship, thus, 

(^ Eowy then, dbet Compound differ fr<m Smpte Fellowtkr 1 A. Com- 
pound regards time, Simple does not. 
Q. f VoM tAe preceding example, tfAot appeare to Hike 

Role ? 

1. Multiply each man's stock by the time it is continaed in 
trade. 

II. Then — As the sum of the products : each man's product 
: : the whole gain ot loss : each man's gain or loss. 

More Exercises for the Slate. 

2. Three merchants, A, B, and C, enter into partnership : 
A puts in $60 for 4 mo., B $50 for 10 mo., and C f80 for 12 
mo. ; but by misfortune! they lose $50 : how much loss must 
each man sustain ? C A's, $7,0534* 

^«*.<B'8,$14,7t5-|- 
l C's, $28,2354. 

3. Three butchers hire a pasture for $48 : A puts in 80 sheep 
for 4 mo., B 60 sheep for 2 mo., and C 72 sheep for 5 mo^; 
iirhat share of the rent must each man pay ? ( A't 

Ans, 




4. Two merchants entered into partnership for 16 mo. : A at 
first put in stock to the amount of $600, and, at the end of 9 
months, put in $100 more ; B put in at first $750, and, at the 
ozpiration of 6 months, took out $250; with this stock they 
gained $386 ; what was each man's part ? >»«,<.) ^ % $200,797, 



•^"*- > B's, $185,202. 
5. On the first of January, A began trade with $760, and, on 
the first of February following, he took in B with $540 ; on the 
first of June followmg, he took in C with $600 ; at the end of 
the year they found they had gained $872; what was each 
man's share of the gain ? 

Jins. A's share, $384,929 ; B's, $250,71 ; C's, $236,36. 
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. • SQUARE MEASURE. 



k 



r 



A. It has foi 



Q. Vf^hat are wwr ideas of a square ? «^. It IS 
any thing which is as long as it is wide. 

Q. ff^kat land ofafigwre does this on the right ap- 
P^artobel A, A Square figure. 

Q. lP%f 7 A. Because the side AB is as 
long as the side BC. 

Q. Hova many ^dss has thisfigvre^ aiid whal is 
their length 7 

Q. Hov many equal comers has iti A. Four. 

Q. What are these earners generalty called 1 
A. Angles. 

Q. HoWf theuy vMndd you describe a ^tuare figure 7 
equal sides, and four e^ual angles. 

Q. /n the above figure, tf each side be Ifoot m lengthy vohal ought it te 
eailedl A. 1 square foot. 

A 3feet=lyBrd. 

Q. If the sides tf a square be each 1 yard in 
le-ngthf as in the figure on the right, what ought it 
to be called 1 A. 1 square yard. 

Q. In this square J peredve there are several 
snaller squares, eontaiiud in the larger. If you 
covent all iM smaller squares, allowing each one to 
be 1 footf how many square feet or square yards vfill 
they make 7 

Q. Why 7 A. Because there are 9 small 

squares, each containing 1 si^uare foot, 

which make 9 square foot, that is, 1 square 

jard. 

Q. How many square feet, then, make 1 square yard 1 A. 9. 

Q. If we mulUply 3 feet {the length ofl side) by the width, 3/eee, mat 
9, the same result is produced as before. What, then, will mmlt^lyiug 
length of any square by the breadth, or the length into itself, gioet A. T 
square feet, square inches, aij&., contained in the figure. 

Q. How many square inches in a figure 3 inches long and 2 isuches wtd 
2X2=4, Ans. How meaty in a figure 4 inches long and 4 inekes toil 
12 inches square, that is, ISiinches long, andlSi inches wiae 7 Q inches squa 
$ inches sqtutrei 2Q inches square'* 30 inches square 1 

Q. How many square feet in a figure 1 foot, or 12 inches, square 7 J^ 

square foot. 

Q. How many square inches in 1 square footl and why"! A, 144. sq. 1 
because 12 in. X 12 in. = 144. 

Q. How many square feet in 1 square yard 7 and whyl A. 9 sql : 
because 3 fl. X 3fl. = 9 ^ 

Q. How many square yards in 1 square rodi enwi wVl'^ A* ^^wv"^^ 

becAuse 5^ yda, X 5* yds.=^]^ 
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MENSURATION. 907 

^ J9!>t9«4m««9iMr0/Mtti»l«ifiMretvd? andwhpl A. 2724 Bq. ft. > 
becattse 16j| tl. (the number of feet in 1 rod in length) X ^^ ft- 

A B 

Q. TJki«JEf«r«oneA«tvA£ 
ttf called a parallelogratnt 
what, then, are your ideas cfa 

varaUelograml A* That 

it is a figure, which is 

longer than it is wide. F D 

Q. We see hy this figure, that there are (»p hnds qf parallelograms, viz. 
ABCD and ABEF. By inspecting these theyvMl be found to be equal : how, 
then, may a parallelogram be d^ned ? A. It is a figure which has its . 
ODDosite sides of equal length, and its opposite angles equal. 

Q. Jf this figure had been square, a,nd each side %feet in length, it is plain 
that U would have contained 4 sMUtrefeet ; but, allov/ing the longest side to be 3 
feet, and tA« shortest side only Ifoot, it will, of cowtm, cmtfotit bul\as many 
tmiarefeet, — How many, then^ does it contain 7 a^. 2 ft. (length) X 1 ft* 
(breadth) = 2 sc^. ft. 

Q,. If a figure 1 mch in breadth and 1 inch in length eonttthtBl square vu.h, 
kow many square inches wUl a figure 1 inch wide dnd finches long contain ? 
^vneheslongl Aincheslongf 9incheslong1 !& inches long 1 SO nteAM 
iongf 

Q. Jf a figure Ifoot wide and Ifoot long contains 1 square foot, how many 
«9«ar« feet vrill a figure Ifoot wide and fifeet long contain 7 3 feet long ? 
ifeet long ? 8/««t iZngI IQftet long! 

Q» liotD, theUf do you proceed to find the square feet, inches, 
4^. of a square or parauelogram f A. Multiply the length 
by the breadth. 

1. How many square feet in a room 10 feet long and 2 feet 
^de ? (10 X 2 = 20 sq. ft., Ans.) In a room 8 feet wide and 
12 feet long ? 20 feet long ? 

2. How many square rods in a piece of land 4 rods wide and 
8 rods long ? 10 rods long ? 11 rods long ? 12 rods long ? 
10 rods long and 4 rods wide ? 

Q. When apiece of laiuZ, m any shape, cofatains 40 square rods, what is it 
called 1 A. 1 rood. 

3. How many square rods in a piece of land 40 rods long 
and 2 rods wide ? 4 rods wide ? 

Q. When a piece of land, in any shape, corUains IfSO.square rods, what is U 
called? A. 1 acre. 

4. How many square rods in a piece of land 20 rods long, 
and 2 rods wide ? How many such pieces will make an acre, 
or 160 square rods .' 

5. How wide must a piece of land be, which is 80 rods long, 
to make an acre r 40 rods Ion? ? 20 rods long ? 

6. How many square feet of boards are contained in the floor 
of a room 10 feet square ? 20 feet square? 10 feet wide and 
20 feet long ? 20 feet wide and 30 feet long ? 
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7. Qqw manj square yards in u figure 3 feet l^»n^ and 3 fk^i 
wide P 6 feQt square ? 10 feet long' and 9 feet wide ? 6 feet 
long and 2 feet wide ? (2 X 6 = 12 -s- 9 = 1^ yds., ^jw.) In a 

figure. 10 feet long and 4 wide ? ^. 4^ yd?. 

8. How many square yards in 9 square feet ? In 108 ? In 
72? In99.? In27? In 80 ? In37? 

Q. HotOf theUf jnust square fcetf square inches, S^c. he divided? 
.4. Square ii^ches by square inches, square feet by square feet, 
&c. - ' 

Q. WBOTtnow preparedto aiitmerthat 
inUnsting qttesUan 10 Ate A occurs in geog- 
raphy^ viz. th€ d^erence between miles 
square and square inUes. The figures on 
the right are introduced for thepurpose of 
its ilmstration. Examine them attentive^ 
luy then tell me^for instance j What is the 
difference betvfwn 5 MUjore miles and 5 
miles squarel j^. 5 square miles 

means 5 miles in length and only 
1 in breadth ; but 5 mHes square 
means 5 miles in length and 5 
miles in broa4|h, making 5 times 
as many miles as only 1 in 
breadth } that is, 25 square miles. 





5 square miles 








- 







5 inilcs square. 
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From these illustrations we derive the following 
general 

I. How do you proceed to find the contents of a sqtuire or 
paraUeUtgram f A, Multiply the length by the breadth. 

Exercises for the Slate: 

I. In a room 16 ftet long and 11 feet wide, how many square 
feet.? A. 176. ^^ 

2 How many acres in a piece of land 560 rods long and 32 
rods wide ? 560 X.32 = 112 square acres, Ans. 

The pupil must recollect that square inches must be divided 
by square inches, square yards by sguare yards, &c. 

3. How many acres in a piece of land 370 rods wide and 426 
rods long ? A. 985 acres, 20 rodd. 

4. How many rods long must a piece of land be, which is 80 
rods wide, to make 1 acie ? (2) How many rods wide to »ake 
4 acres .^ (8) How many tods wide to nuie 900 acres? (406 » 

.£ 410 rods. 
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6. How many iquaxe feet of boards are oontaiQAd in tte floor 
of a room 40 ft. 6 in. long and 10 ft. 3 in. wide ? (Reduce the 
inches to the decimal of afoot.) A. 415,125 ft.^415| feot. 

6. How many acres are contained in the roail from Boston 
to Providence, allowing the distance to be 40 miles, and the 
aveiage width of the road 4 rods ? A. 3S0 acres. 

7. How many square feet are contained in a board 13 inches 
li^ng and 12 inches wide ? (1) 12 inches wide and 24 inches 
bag ? (2) 3 feet long ? (Z) 20 feet Ions ? ^) A. 26 feet. 

8. How many square feet in a board 1 ft. 6 in. wide and 18 
ft. 9 in. long ? A, 26,125 ft. == 28} feet. 

'J. How many yards of carpeting, that is 1| yd. wide> will 
cover a floor 21 ft. 3 in. long and 1311. 6 in. wide ? 

A. 25i^ yards. 

10. How many feet of boards will it take to cover the walls 
of a house 30 n. 6 in. wide, 40 ft. 9 in. lonff , and 20 ft. high ? 
and what will they come to at $10 per 1000 fSet ? A. 2850 feet ; 
coat f28Jk. 

11. How many shingles will it take to cover the roof of a 
barn 40 feet long, allowing the length of the rafters to be 16 
ft. 6 in., and 6 shingles to cover 1 square foot ? what will they 
cost, at $1425 per 1000 ? A. 7920 shingles ; co9t $9,90. 

12. What will a lot of land, 300 rods wide and 600 rods long 
come to, at $15 an acre f A. $16875. 

13. What will a lot of land, I mile square, come to, at $20,75 
per acre ? A. $13280. 



IT ZJOOC. 80LID, OR CUBIC MEASURE. 

Q. Vflm • Uoek ia 1 ineh long, 1 ineh tkickj amd 1 meh wtfs, kow manf 
eoUd ineket i8 it said to cmUain 1 A. 1 solid or cubic inch. 

Q. How fM-ny ootid feot does a block, tkat io Ifoot lomg, 1 foot tkUk, and 
1 fbot wide, eotUeinl A. 1 solid or cubic foot. 

Q. /jT a blocit I foot tkiek, 1 foot wide, and 1 foot lomg, eontabio 1 ooUd 
foot, kow maM ooiUd feot does ouck a block tkat io S foot loi^ contain 1 3 
foot lougl 5 feet long! 10 feet long 7 90 feet long 7 30 y%et long 7 

Q. How manvoolidfeet does a Hock 3 feet long, 2 foot tkiek^ und 1 fool 
wide, contain 7 2feetwide7 3feotwide7 

Q. How many ootid inckes doe* a block 3 inekoo long, S inckeo wdo, and 1 
ieekikick,eonta»n7 2iMke8tkick7 ^ inekos tkick7 l6 inekoo tkick7 

Q. How, then, would you proceed to find how many solid feet, 
inches, ^. are /contained in a solid hodyf A. Multiply the 
length, breadth aifd depth together. 

1. How many solid feet in a block 4 feet thick, 2 feet wide, 
and 5 feet long ? Ans. 4 X 2 X ^ == 40 solid feet. 

3. How many solid or cubic feet in a block 12 ixvcVwbia Vsq%n 
12 inches wide, and 12 inehsf thiak ? A.\ w^^ i^^A. 
19 
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Q. Wkm • iMd ^ woi ewtaiiu 128 solid feti, what U it emlledl A. I 
cord. 

3. How many solid feet in a pile of wood^^feet long, 4 feet 
wide, and 4 feet high ? A. 128 = 1 cord, a^ many cords of 
wood in a pile 8 feet long, 4 feet wide, and 8 feet high ? 

A. 256 solid feet = 2 cords. 

Q. H commom languagef loe say of x loadttfvood brought to marketf i^il ia 

6 feet long, 4 feet high, and A feet wide, that it it a card, or it eoHtain* Sfeel 

of wood Bvt this would make 138 solid feet ; vhat, theiif is to be understood 

fry saying of oueh a load of vood, that it contaims 8 /eet tf wood ? or^ in com- 

language^ " there is 6 feet of it," 



A. As iH solid feet^ in any form, are } of 128 feet, that ts, | 
of a cord, it was found convenient, in reckoning, to call every 
16 solid feet 1 cord foot.; then, 8 such cord feet will make 12B 
solid feet, or 1 cord, for 8 times 16 are 128. 

Q. HotOy then, wtndd you bring solid feet into cord feetf 
A Divide by 16. 

4. How many cord feet in a pile of wood 8 feet long, 2 feet 
high, and 1 foot wide ? How many in a load 8 feet Ions, 2 fce< 
high, and 2 feet wide .' 8 feet long, 4 feet wide, and 2 feet 
high ? 

5. If, in purchasing a load of wood, the seller should say that 
it contains 3 cord feet, how many solid feet must there be in 
the load ? How many solid feet to contain 4 cord feet ? 5 cord 
feet ? 6 cord feet f 7 cord feet ? 8 cord feet ? 9 cord feet ? 

6. How many cord feet in a pile of wood 8 feet long, 1 foot 
wide, and 4 feet high ? 

Ill performinff this last example, we multiply 4 feet (the height) by 1 foot 
'the width), making 4 ; tlien, this 4 by 8 feet (the length), making ^ -f- IC 
^cord feet), sc;9 cord feiet, Ans, But, instead or multiplying the 4 by the 8 feet 
in length, and dividing by 16, we may simply divide by 2, without multiplyinr ; 
for the divisor, 16, is 2 times as large as the multiplier, 8 : consei|uentIy, it will 
produce the same result as before, thus : 4X]=4>§>-S=3 cord ftet, Jins , 
as before. 

Q. When, then, a load of wood is 8 feet Umg, or contains 
two lengths, each 4 feet {which is the ustuU lenfftk of wood 
prejtarMifor market^ what easy method is there ofjinding how 
many cord feet such a load contains f A. Multiply the height 
and breadth together, and divide the product by 2. 

7. How much wood in a load 8 feet long, 3 feet high,* and U 
feet wiHe ? 3 x 2 = 6 -:- 2 = 3 cord feet, Ans. 

8. Row many cord fe-3t in a load of wood 2 feet high, 2 feet 
wide, and of the usual ength ? 3 feet high and 2 feet wide .' 
3 feet wide and 3 feet ni^h ? 4 feet wide and 4 feet high ? 4 
feet wide and 6 feet high i How many cords in it load 4 feet 
high, 4 feet wide ? 

9. How wide must a load of wood be, which is 8 feet lone 
and 1 foot high, to make 1 cord foot } How wide to mako S 
oo^dfeet? 3 cord feet? 6 cord feet? 10 cord feet ? 



MENSURATION. SJll 

10. What will a load of wood 8 feet lonjr, 3^ feet wide, and 
4 feet high, cost, at $1 per ibot ? 

The foregcdnglreinarks and illustratioas may naw be 

embraiced in the following 

RULES. 

I. H»w do youfind ike contents of any solid or et^ef A, Mul- 
jply the length, breadth and depth together. 

11. When the length of wood is 8 fiet^ how can you find the 
nuv^er of cord feet it cor^aiTtSt without multiplying by 8 amtl 
dividing hy 16 ? A. Multiply the breadth and height toeethei.^ 
and divide the product by 2; the Quotient will be ord teet. 

III. How do you bring cord feet into cords f A. Divido 
by 8. 

JVWe. If the wood is only 4 feet in len^h, proceed ai l««t directed \ 
then, as 8 foet in len|;th is 2 times as much wood as only 4 feet in lengthy ben so 

i the result found, as above, will be the answer in cord feet ; that is, divide 
by 2 twice, or once by 4. 

Exercises for the State, 

1. How many solid feet in a load of wood 8 feet long, 4 fee t 
wide, and 3^ feet high ? 4x3i = 14-H2=:7 cord feet, Am . 

2. How many feet in a load of wood 5fl. 6 in. high, 3 ft. 9 in. 
wide, and of the usual length ? 

* {RtdMtcttheiMhea to the decmaLcf afoot.) A. 10^j^^Ar = I^^^^* 
Perform this last example by reducing the inches of a foot to a common 
fraction. This method, in most cases, will be found preferable : thus, taking 
the last example : — 

5/if.6m.=a5i/f. = -y^-, tAe«,3/i.9m.=3i/t. = -^X-y^ 



^%^ -h 2 = -^ =s 10^, Ans.^ as before. 
3. In - - - - ----- 



3. in a block 8 fl. 6 in. in length, 3 ft. 3 in. wide, and 2fl. 9 
in. thick, how many solid feet ^ A. Decimally 75,96875 

feet=s75j^ feet. By comment fractions; -^ X -^ X -y-ss 

^^-^ = 75-^ feet, Ans.^ as before. 

4. If a load of wood is 8 feet long and 3 feet wide, how high 
must it be to make 1 cord ? 

In tkie example, toe know that the height multiplied btf the teidiht and this 
product divided by 2, mtLst make 8 corafeet, that itf, 1 cord or load ; keneOf 
8X2=:l6-!-d = 5| feet J height, ^ju. 

5. If a load of wood is 5| feet high, and 8 feet long, how wido 
must it be to make 2 cords .'' 

S eorda = 16 cord feet ; then, 16X9=7=32-±-5i = 6 feet wide, Jlno» 

6. If a load of wood is 5^ feet high and 8 f^Ckl Vm%^Vtfa!^ ^vrvb»k 
must it be to make 3 cords ? (9) 4 cotda^ O^^^ ^ ^^x^^ ^5^^ 

^. 45 feet. 
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7. How many lolid feet of timber in a stick 6 feet long, 10 
inches thick, and 6 inches wide ? (3^) 10 feet long, 12 inches 
thick, and I a. 3 in. wide ? (12^) 20 ft. 6 in. long, 24 inches 

wide, and 1 ft. 9 in. thick ? (71|) A. 87^ ft. 

8. In a pile of wood 10 feet wide, 3 ft. 3 in. high, and 1 mile 
long, how many cord feet, and how many cords ? 

A. 10925 cord feet =s 1340| cords 

9. How many tons of timber in 2 sticks, each 30 feet long, 
20 inches wide, and 12 inches thick ? A. 100 feet -f- 50 = 2 tonsi 

10. How many bricks 8 inches long, 4 inches wide, and 2^ 
inches thick, win build a wall in front of a garden, which is to 
be 240 feet long, 6 feet high, and 1 foot 6 inches wide ? 

A. 51840 bricks. 



Q. From what is the word duodecimals d^ 

nved t A. From the Latin word duodedm, signi^ing twelve. 

Q. In common deeinuiUf we are aeautonud to avppose any utholt thing, as a 

foot, far inotancef to he divided into ten eqfoM. parts ,* hut koto is a foot dmiea 

in duodedmale 7 and what are the porta called 1 A. Into tweWe eqwU 
parts, called inches or p rimes ^ and each of these parts into tweke 
otHr equal parts, called seconds; als4« each second into twehe 
equal parts, called thirds, and each third into tw^elve eqaal 
parts, called fourths, and so on to any extent whatever^ 
Q. ffkat^ then, are duodedmala 1 A. Fractions of a foot. 

^, WhatfraetwnofafootUlincht A. ^ fi.. 

Q. What fraction of afoot io 1 oeeond ? A. -j^ of if^ = xir ^• 

H, What fraction of afoot i§ 1 third 7 A.-^ of "A" O^li" = TtVv ^ 
Q IThat fraction of a foot to If oitrthl 

A. iV of iV o^lV of A I— sirilFS ft; 
Q. JVoi0, oinee ISitho mnU^Uod by ISitho make 1^4ths, and ^A vm/m ^ 

also, imho muU^tud by IStho make 179Stha, and .18, make -j-^j it if 

jiXom that voe may mite the fraetione tnthout their denominators, by makatg 
some mark to duUngmsh them. What marks are generally used for tlu 
purpose ? A. 12ths, inches, or priines, are distinguished by an 

accent, thus ; 8' signifies -j^, 8 inches, or 8 primes ; 7" = xJt» 

or 7 seconds ; 6'"= xT^^, or 6 thirds, &c. 

Q. We ha/oe seen that ISiths muttiplied by IS^hs produce 14409 ; what, then, 
is ^e product qf 5f (inches or primes) muU^lied by T (inches) 1 A. ^^ that 
is, 35 seconds, or -^^« 

Q. What is the product of 5" (seconds) muUqaied by T (inches) 7 A. 2&", 
that is, 35 thirds. 
^. fFAat is the product of 5" C'ecmtds^ m«ltx9U«d l»^'t^< V««<^nkA«^ ^ 
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12. Bno may thB value cfthe product alwaya be determine^ 1 A. By plac- 
ing as many marks or accents^! the right of the product as 
there are marks at the right of both multiplier and maltiplicand 
counted together. 

Q. What, O^, wnOd 7>"" (Jiftks) multipUed by V"" {eixthe) prodme J 
A, fi&""*'f", that is, 56 dKvenths. 

Q. WheA wmUd T' iieeanda) midtiplied by 5"' Itkirdg) mroiute 7 A. TSif"". 
that is, 35 fifths. ^ 

Q. What would Bf' multiplied by 3'f produce 1 A. 84'% (fourths.) 
Q. H-om the preceding', what appears to' be the value of feet tauUiptied by 
primee or iMcheSf or what do feet multipUed by prims* give 7 A. Primes. 
Q. IVhat do primee multiplied by primee give 1 jf. Seconds. 
Q. ffhat do primee muUipUed by eeconde give 1 A. Thirds. 
Q. fFhat do eecoude multiplied by eeconde give 1 A. Fourths. 
Q. What do eeconde mult^lied by thirds give 1 A. Fiflhs. 

Q. fVhat do thirda multiplied by thirds givel A. Sixths. 
JVbte. Thin mieht be extended in the same manner to any indsfinite ISBgtli. 
The following tabfo contains a few of tiiete deiiominati<»u. 
Repeat the 

TABLE. 

12"" (fourths) make V" (third.) 

\2f" {thirds) .... 1" (second,) 

Vt' (seconds) ... 1' (inch or prime,) 

12' (inches orprimss) 1 foot, i -. 

Q. How may duodecimals he added and subtracted f A. In 
the same manner as compound numbers ; 12 of a less denomi- 
nation always making 1 of a greater, as in the foregoing table. 



MULTIPLICATION OF DUODECIMALS. 

Q. What are duededmala used fori A. For measuring any thing 
respecting which length and breadth, also depth, are considered. 

1. How many square feet in a board 10 fi. 6 in. long, and 1 
ft. 5 in. broad ? 

Wc have seen how tuch an example may be perforiced by common decimals * 
we will now perform it by duodecimals. 

OPERATION. 



8 inches' or primes =» -fg of a foot 
and 5' (primes) =s -fj^ of a foot ; 

then, Ax A=Ttt of a foot, 
that is, 40^' (seconds) =s ^ (inches) 
and 4" (seconds) : we now write 
down 4" at the right o'f he inches, 
reserving the 3' to be ca ried to the 
inches. In multv^l^vTv^ \Q fe«>^ ^^ 

tbe5^,we3ay,^^^t'=^^ or SC (inches^, Mid lYv^ 'SI v«^ ^«^t^^^ 
makes 53^, s:^ 4 feet and 5', whieb w% ^Vwi* ^^^'^^ ^'^^'^ *^^ 



Length, 10 ft. 8" 
Breadth, 1 5^ 

4 i' 4" 
10 & 

-*jw.,"l5 f 4^ 



OPERAT 

ion; 8' 
1 & 


ION. 

4" 


10 
4 


& 


15 


V 


4" 
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inches in their proper places. Then, multiplTing 10 ft. &jn 
1 ft. lilakes 10 it W, which we write under the 4 ft. S'. _ W 
now proceed to add these two products together, which, bj 
carrying \% after the manner of compound rules, make li> ft. 
V (inch) A" (seconds), the Answer. 

It will be found most convenient in practice to begin bj umhiplying- the mul- 
tiplicand Jbm by the feel, or highest denomination of the moltiplier^ then bj 
the inehei, &c., thus : " 

1 X8' = 8', and 1 ft. X 10 ft. = 10 ft Then, 
» X 8' = 40 ' = y, (to carry,) and 4", (to write 
down); lOXS* =50' + 3' (tocarry) = 53' = 4 
ft. and 5', which we write d6wn andemealb the 
10 and &, Then, the sum of these two prodocta, 
added together as before, is 15 ft. 1' 4*' Ans.^ tkt 
saiMS ranJt as the other. 

^"ote. Had we been required to miiltiply 15 ft. 
1' 4' by feet and inches again, we should hare 
proceeded in the same manner, carrying '" (thirdi) 

one plaee fdrthSr towards the right, and '"' (fourths) ancrther place still, &od 

M on. 

From these examples we derive the following 

RULE. 

Hoto do you mtdtiply in Duodecimals f . 

Ji. Begin with the hij^hcst denomination of the mnl^fier 
and the lowest denommation of the multiplicand, placing 
the fir^t figure in each product one place further towards th« 
right tlian the former, recollecting to carry hy 12, sb in com 
p'^und rules. 

More Exercises for the SkUe. 

, 2. How many feet in a hoard 2 ft. G' wide, and 12 ft. 3' loner ? 
/WIS. 30 ft. 7' 6^'. 

3. In a load of wood 8 ft. 4' long, 2 ft. 6^ high, and 3 ft. 3^ 
wide, how many solid feet ? A. 67 ft. 8' &'. 

JVot«. Artificers compute thoir work by difterent measures. Glazing and 




by the ton of 86 fee* 

4. What will be the expense of plastering the walls of a room 
8 ft. 6' high, and each side 16 ft. 3' long, at ^,50 per square 
yard? Jl, $30,694+. . s ^ r -m 

5. How many cubit feet in a block 4 ft. 3' wide, 4 ft. 6' long, 
and 3 ft. thick ? Jl. 67 ft. 41 6*'. 

6. How much will a marble slab cost, that is 7 ft. 4' long, and 
I A. 3* wide, at $1 per foot> A. ^^,\^%. 

7, How many square feev. *\i\ a \jo«li^ \1 ^"l' ViXi^>^^-V 
fride> Ji. 24 ft. 10' U". 
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8. How many cubic ftet of wood in a load 6 ft. T long, 3 ft. 
5' high, and 3 ft. 8" wide ? A. 82 ft. 5' 8"' Af". 
. 9. A man built a house consisting of 3 stories ; in' the upper 
story there were 10 windows, each containing 12 panes of 
glass, each pane 14' long, 12' wide ; the first and second stories 
contained 14 windows, each 15 panes, and each pane 16^ long, 
J.2' wide : how many square feet of glass were there in the 
Kvhole Jiouse } A. 700 sq. ft. 

10. What will the paving of a court yard, which is 70 ft. 
long, and 56 ft. 4' wide, come to, at ^,20 per square ? 

A, $788,6^. 

11. How many solid feet aze there in a stick of timber 70 ft. 
long, 15^ thick, and 18^ wide ^ A. 131 ft. 3^. 



Questions on the foregoing, 

1. How many pence are there in 1 s> 6 d. ? How many cents ? 

2. What wiU 4 yards of cloth cost, in cents, at 1 s. 6d. per 
(fard? At 3s. per yard? At48. 6d..' At 6b.? At 9s.? At 
VOs. 6d.? 

t 3. If a man consume 1 lb. 9 oz. of bread in a week, how much 
Woald he consume in 1 month ? 

4. At 4 cents for 1 oz., what would 1 lb. cost ? 

5. At 4 cents for 2 oz., what would 1 lb. cost ? 

6. At 4 cents for 8 oz., what would 2 lbs. cost ? 

. 7. If a man spend $2^ per day, how many days would he be 
A spending $4^ ? $6|? $12^? $20? 

8. How many marbles, at 4 cents apiece, must be given for 
^ apples, at 2 cents apiece ? 

9.. How many yards of cloth, at $4 per yard, must be given 
for 6 bbls. of cider, at $2 per bbl. ? For 8 bbls. ? For 12 bbls. ? 
For 18 bbls.? 

10. What part of 1 month is 1 day ? 2 days ? 4 days ? 6 
days? 6 days? 7 days? 10 days? 20 days? 29 days? 

11. What is the interest of $1 for 12 mo. ? 10 mo. ? 9 mo. ? 
6 mo. ? 3 mo. ? 1 mo. ?« 15 days ? 

12. What is the interest of $6 for 1 yr. 2 mo. ? 2yr8. ? 1 yr. 
1 mo. ? 9 mo. ? 2 mo. ? 1 mo, ? 16 days ? 10 days ? 6 days ? 5 
days ? 1 day ? 

13. What is the amount of $1 for 6 mo. ? 3 mo. ? 2 mo. ? 1 
xno. ? 15 days? 

14. Suppose I owe a man $115, payable in 1 yr. 6 mo., with- 
out interest, and I wish to pay him now, how much ou^bx 1 ^ 
pay him '' 

15. What is the discount of $115, foT ^i-jTa. ft TttO."^ 

16. WilUam has | of an orange, aftd TVioma» ^% ^\«Su-«wN» 
of an orange do both own ? 
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17 Harry had { of an orange ^ which he wished to divide 
equally between his two little sisters ; can you tell me what 
part of an orange each one would receive ? 

18. Which is the most, ^ of 20, or ,25 of 40 ? 

19. How many times can you draw ^ of a gallon of cider 
from a barrel containing 30 gallons ? How many times ^ of a 

gallon ? Uow many times ^ of a gallon ? How many times j 
of a gallon ? 

20. A man, foiling in trade, is able to pay his creditors on- 
ly $,33| on the dollar ; how much will he pay on ^ ? On $4 ? 
On $12.' On|13.' On $300 P 

21. A man, failing in trade, was able to pay only $,16| on the 
dollar ; how much would he pay on a debt of ^4 ? $6 ? $10 .' 
$9.' ^? $100.' $000.' 

22. Two men bought a barrel of flour for $10 ; one gave $3, 
and the other $7 : what part of the whole did each pay ? Wh;^ 
part of the flour must each have .' 

23. If 30 bushels of oaU cost $10, what ie that a bushel.' 
What wiU 5 bushels cost .' What will 20 bushels .' 

24. If 3 men mow a field in 8 days, how many men will mow 
the same in 2 days ? In 1 day ? In 4 days ' 

25. Two men, A and B, hired a pasture ; A paid $3, andB 
$5 ; what fractional part of the whole did each pay .' The 
profits from the pasture were $16 ; what waa each man's sbare 
of the gain .' 

26. Three men, A, B, and C, are engaged in trade ; A puts 
in $4, B $5, and C $6 ; they gained $60 : what is each one*B 
share of the gain .' 

27. Two men, A and B, hired a pasture for $12 ; A put in 1 
cow 4 months, and B 2 cows 3 months : what ought each to pay ? 

28. A merchant, having purchased a piece of broadcloth for 
$2 per yard, wishes to make 20 per cent, on it ; what price 
must he ask for it .' 

29. William has ^ of a dollar, Thomas •^, and Harry ^ ; how 
many cents have they in all .' 

30. A merchant sold calico at $^ per yard, and thereby 
gained 10 per cent. ; what did it cost him per yard .' 

31. Harry, having J of an orange, gave -^ to Thomas, who 
gave i of his part to his little brother, and kept the remainder 

himself; what part did he keep .'' How much is iof^ ? How 

much does ^ of ^ of f from jfty leave .' 

32. How much is 1 X # of ^ ? (1) How much is 1 X f of | ? 

33. What Is the quotient of \ ^yi'\^^^\s^ % » 

34. How much does \ exceed ?hji 

35. How much do©» i exceed -ft? 
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9G. How many Btrokes does a regular clock strike in 2 hours ? 
3h,? 4h.? 6h.? 6Ji.? 7h.? 8h.? 9h.? 10 h.? 11 h.? 
12 h.? 24 h.? 

37. How many square feet in a board 12 inches wide, and 48 
mches long ? 3d in. long ? 72 in. long .'' 

38. What part of an acre of land is there tin your father's gar- 
den, allowing it to be 4 rods long and 2 rods. wide P 4 rods wide ? 

39. How many cord feet of wood are contained in a load 3 
feet wfde, 2 feet hi^h, and of the usual length? How many 
feet in a load 6 feet high and 3 feet wide .' 2 feet high and 6 
feet wide ? 4 feet high and 2j| feet wide ? 

40 How many solid feet in a block 12 inches long, 12 inche* 
thick, and 12 inches wide ? 12 inches long, 12 inchea wide, 
and 6 inches thick ? 

41. How long will it take to count $1000, at the rate of 50 a 
niinute f 

42. What is the difference between 4 square feet and 4 feet 
Square ? 10 miles square and 10 square miles ? 3 rods square 
<Uid 3 square rods ? 

A parenthesis, enclosing several numbers, sicnifies that these numbers are 
Uk be taken further, or as one whole number ; out, when performing subtrac- 
tion and addition with these and other numbers, they may be taken either as 
^fore, or one by one, thus : — 

(16 -4- 4) X 3 = 60, r«MJ 16^-4 = 90X3 = 60. 
Oir, (16X3)=48. 4X3= 12> 7»«n, 48 -f- 12 = 60, fA« »««« « *<fflre 

43. (9 -f- 3) 4-8= how many ? A. 20. 

44. (9 — 3)— 4 = how many.? A.% 

45. (15 + 5) x4 = how many? A. 80, or 60 + 20. 

46. (15 — 5) X 4 =how many .? A. 40, or 60 — 20. 

47. (9 + 3) -5-3 = how many.? j3. 4,or3 + l. 

48. (9 — 3)-*-3 = howmany.? A, 2, or 3 — 1. 
4a (12 — 8)-^(3 + n = howm^ny? A. l,or3 — 2. 

A Une, or vinculum, drawn over numbers, is sometimes usea 
^stead of a parenthesis. 

50i 4 + 8x12 = how many .? wtf. 144, or 48 + 06. 

51. 2£4s. X 2 = how much .? ^. 4£ 8b. 

52. (2 s. 6 d.) X 2 = how much .? 

53. (7 s. 6 d.) X 4 =B how much .? 

54. 3x 3x2 X 10 = howmany.? 

55. How many minutes of motion make 2 degrees of motion i 
^ow many seconds of motion make 3 minutes of motion ? 

56. How many degrees is the circumference of the earth .? 
^^ 57. The earth, you know, turns round once in every %4 
^ours, or, in common language, the sun moves round the earth 
,^ that time ; in what time, then, will the sun travel over 

*5o (degrees^ ? and why .> A, \ hour for 361^ -v-^^x, «lr^S^ 
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58. In what time will he travel over 1^ (de^pree) of 

^. -^ of 1 hour, or -^ of 60 min., = 

59. In what time will he travel over 1' (minute) of 

ji. 1^ of 1 min., or i^ of 60 sec, = 4 se 

Q. By ik» foregoing w« «ee that every degree of motion makta a 

iHL time ef 4 mimuUOf and every maaae of motion a ^lerenee of 

JVbw, since longitmde is reckoned in degrees, rowid the earthy can $ 

hoio tojlnd the differ erue in time between one place and another y a/tei 

iheu- difference in longitude ? ^. Multiply the difference of Jo 
in degrees and mmute^by 4, the product will be their dii 
in time, in minutes and seconds. 

60. What is the d.iferencein time between two placet 
difference in longitude is 2° 4' .=* ^. 2° 4' X 4 = 8 min 
16 seconds, the difference in time. 

61. What is the difference in time between two place 
difference in longitude is 5° 10' > A. 20 m. 40 sec. 
when the difference of longitude is 8° .^ j9. 32 m. 
A. 40 m. Ts 15° ? .4. 60 m. = 1 hour. Is IS® 15' ? A, 

Q. The aun traveUfrom east to vest : which place, then, toiU ha 
liest time > A. Tlie one most easterly. 

62. There are two places, the one situated in 10^ E. lo 
and the other in 4^ £. longitude ; what is the difference 
between these two places ? When it is 24 minutei 
o'clock in the former, what hour is it in the latter ? Ji 
uteSf difference in time ; then, lOo bang the most easterly place, it ti 
minutes earlier than at4fii that is, wJ&nitw sM mimUespa^ 6aC 10° 
e at 4p. 

63. Boston is situated about 6P 4(y E. longitude from 
of Washington ; when it is 2 o'clock at Washingt( 
o'clock is it at Boston ? A. 26 m. 40 sec. past 2 o'cloci 

64. " I recollect of reading a story once of agentlemi 
to a foreign coantry, who had a fancy to look at a bri 
every evening, at the same moment, with a certain lac 
he left behind, and they agreed to look at it at 9 o'cloc 
it seems that, when the gentleman was in a different lo 
the time would, of course, be different ; as, for instanc 
he was in longitude differing 30^ W. from where the la 
she most probably had retired to rest, and was, perhapt 
while he was gazing at the star. Can vou tell me wha 
it was, then, where she was ? When he was 60^ of V 
tude from her, what hour of tlie night was it at the plat 
the lady resided ? 

Exercises far the Slate. 

1. Write down' three millions, three hundred'and thi 
Band, three hundred and three. 

2. What is the difference \»eVw««n.^ cA^«a«xA4&3( 
J. $40,10. 
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d. IVhat number is that, which, being divided by 65, the 
quotient wiU be 42 ? A. 2730. 

4. A captain, 2 lieutenants, and .30 seamen, take a prize 
worth $7002, which they divide into 100 shares, of which the 
captain takee 12, the two lieutenants each 5, and the remainder 
is to be divided equally among the sailors ; how much will each 
man receive ? M Captain's share, $840,24, each lieutenant's, 
1^50,10, and each seaman's, $182,052. 

5. Brinff $400 into crowns, at 6 s. ti d. each. A. 360 crowns. 

6. Washington was bom A. D. 1732 ; how many years old 
would he have been, had he lived until the end of the year 
1827 ^ and how many seconds old, allowing the year to con- 
tain 3654 days ? A. 95 years, 2997972000 seconds. - 

7. The wheels of a cart are 5 feet in circumference, and 
that of a wheelbarrow 27 inches ; how many more times will 
the latter turn round than the former, in ffoing round the earth ? 
How many more times in ^oing through the earth, allowing 
the diameter to be \ of the circumference } A. 32292480 times 
round the earth, 10764160 times through it. 

8. How many minutes is it from the commencement of the 
Christian era to the end of the year 1827 .? A, 960928920. 

9. Jacob, by contract, was to serve Laban for his two daugh- 
ters 14 years ; when he had accomplished 10 years, 10 mo., 10 
weeks, 10 days, 10 hours, 10 minutes, how many miuuies had 
be then to serve ^ A, 1416350. 

10. Reduce ^'fi to its lowest terms. A. ^. 

11. What is the value of f of a cwt..? A. 1 qr. 20 lbs. 

12. What is the amount of ,5 ,05 ,005 ,555 ,18765 and 8567 \ 

A, 8568,29766 

13. Divide A by A- -^^ ^• 

14 From I7f take i off of 14i. A. Vii^. . 

15. Reduce -^j^ to a mixed number. A. 45-fJ. 

16. What IS the value of ,425 of a pound "i A. 8 s. 6 d. 

17. Reduce 14 s. 6 d. 3 qrs. to the decimal of a pound. 

A. ,7281+ 

18. From ,1 of a pound, take ,0678 of a pound. A. ,0322. 

19. If you give $60 for 25 yards of cloth, what will 1 yard 
cost ? A, $2,40. 

20. A merchant sold 8 bales of linen, 6 of which contained 
15 pieces each, and in each piece were 40 jards ', the other 2 
bales eontamed 12 pieces each, and in each piece were 27 yards , . 
what did the whole amount to, at $1| per yard ? A. $5310. 

21. A man, dying, left $10024 to his wife and 2 sons, to be 

divided as follows : to his wife |, to his eldest sou ^ qjCvVa "c^ 
mainder^ and to his youngeai son the re«l : viVnA. \^ >^x« ^^oki% 
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of 6Mh? A $3759 to Jktf lot/e |S5n6 lo Am eliiajf «oii, |8753 
t0 Aw yaungtst 

29. A farper lold a grocer 20 bushels of rye, at $,75 pa 
bushel ; 200 lbs. of cheese, at 10 cents per lb. ; in exchange fa 
which he received 20 g^lons of molasties, at 22 cents per gal- 
lon, and the balance in money ', how much money did he re 
ceive ? A. $30,60. « 

23. A has 150 yards of linen^ at 35 cents per yard, which he 
wishes to exchange witli B for muriin at 50 cents per yard ; 
how much mudin must A receive ? .4. 75 yds. 

24. A gave B 500 yards of broadcloth, at $2,50 per yard, for 
600 umbrellas ; what were the umbrellas apiece ? A. ^,0^-(-' 

25. A farmer sold a ffrocer 20 bbls. of apples, each barrel con* 
taining 3 bushels, at 40 cents per bushel ; (24) 30 bushels of 
com, at 90 cents per bushel ; (27) 500 lbs. df cheese, at 8 cents 
per pound ; (40) 200 lbs. of butter, at 17 cents per jpoimd ; 
(34) 75 bushels of turnips, at 19 cents per bushel ; (1425) 40 
bushels of barley, at $Jjfpcr bushel ; (50) 25 buslielB of rye at 
95 cents per bushel ; (^m75) and, in ezchangre, the faimet has 
received 2 bbls. of cider brandy, at 42 cents per gallon , (2646) 
4 bbls. of flour, at $8| per barrel ; (35) 60 gallons of molasses, 
at 34 cents per gallon ; (2040) 40 gallons of wine, at $l^peT 
gallon ; (60) 10 lbs. of tea, at 73 cents i>er pound ; (730) $49 
m cash ; and he agrees to take up what is still due him in rice 
at 7 cents per pound ; how manv pounds of rice moat the gro 
cer give the farmer to balance the account ? 

^. 340 lbs. 9 oz. 2^ dr 

26. What quantity of cider, at $1,20 per barrel, will buy 2 
barrels of rum, at fpi per gallon ? A, 105 bbls. 

27. A man exchanged 40 bushels of salt, at $1,50 per bushel, 
for 200 bushels of oats, at 25 cents per bushel ; how much was 
the balance in his favour .•* A. $10. 

28. A sold B IGcwt. of sugar, at 8| cents per pound ; (14784) 
20 bbls. of flour, at $11^ per barrel; (225) 17-chests of tea, 
each containing 8 cwt., at 53 cents per pound ; (807296) 30 
tierces office, at $36 per tierce ; (10^) for whicn B gave up 
A his note of $400, that had been on interest 6 yrs. 7mo. iSdavs ; 
(559) in addition to which B gave A 700 dozen of wax candles, 
at $1,14 per dozen ; (798) and for the balance A consents to 
take B's note, pay^able in 2j| years, without interest ; but B, un- 
expectedly receiving some money, wishes to advance the cash, 
instead of giving his note ; what sum of ready money ought 
B to pay A, discounting at 5i per cent..? A. $7181,3^4-. 

29. A had 200 bbls. of flour, at $10,50 per bbl., for which B 
gave him $1090 in money, and the rest in molasses, at 20 cents 
per gallon ; how many hoi^ah^ada ofmoUsaisa did he receive ? 
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30. A haft lin«i cloth, worth $^ per yard, bt4, in bartering, 
he will receive $,30 ; 6 has broadcloth, worth $4,60 per yard, 
ready money : at what price ou^ht B to rate his broadcloth, to 
bo in proportion with A's barterin|r price ? 

$,20 : $4,60 : : $,30 : $fS,90,J9ns. 
Or, mvltiplu t|30 by tU ratio of 20 to $4,60, tluU ia, 33 } tkusyjti X^ = 
$6,90 ', foTy 94,0) bemgHQ times as miuh as fid, it ia plain that SB times $,30, 
Ji*s lutrtering price, wiUgive B^s barifring price, Jt, 96,90> 

31. A merchant, in bartering with a farmer fi>£ wood at $5 
per cord, rated, his molasses at 25 dollars per hhd., which was 
worth no more than $iilO ; what price ought the farmer to have 
asked for his wood to be equal to the merchant's bartering 
price ? '^. $6,25. 

Tl>e last ten examples are proper questions in a rule usually 
cnllpd Barter. 
Ixi. What number is that, which, being multiplied by 15, will 

maice J ? £. tjV* 

33. What number is that, which, being divided by 15, will 

make Jj ? ^. J. 

34. What decimal is that, which, being multiplied by ,625, 
will make ,25? A. ,4. 

35. At $,75 per bushel, how much rye can be bought for 
$150.? (200) For $600.? (800) For $75.? (100) .^. 1100 bushels 

36. (800 4- 12 -I- 88) -J. (50-5) = how many ? J}. 20. 

^- (ft -f W) -*- (3,55,^*55) = how many ? ^. 2^. 

38. Two persons depart from one place at the same time ; 
the one travels 35, and the other 40 miles a day ; how far are 
they distant at the end of 10 days, if they both travel the same 
road ? and how far, il* they travel contrary directions ? A. 50, 
and 750 miles. 

^ Two men, A and B, traded in company ; A put in $700 
for 8 mtm^hs, and B $1280 for 1.0 months ; they gaiaed $500 : 
what was'tbe share of each? A. A's share, $152,17^; B's share, 
$347,ft2<)+. 

40. How many cord-feet of wood are contained in a load 8 feet 

long, 4 ft, e' wide, and 5 ft. 3' high ? A. 11-H ft. or 11 ft. 9' 0''. 

41. What is the difference in time between two places, whoso 
difference of longitude is 40^ ? (2,40) 50<>? (3,20) 60» ? (4) 
A. 10 h. 

42. What time is it in 15° W. longitude, when it is G o'clock 
IB 159 E. longitude ? A. 4 o'clock. 

43. If a cow yield 16 qts. of milk in a day for 240 days, and 
SO qta. make 1 pound of butter, or 10 pounds of eheese, how 
mch more prcmtable is the making of cheese than butter, th« 
price of butter being 25 cts. per pound, and that of cheese d^ 
•ts, per pound ' A. $1X0,40. 
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44. If a field will feed 10 cows four weeks, how long wiS it 
fted 40 cows? A, 1 week. 

45. A man bought a cask of wine, containing 126 ^lons, 
for $315, and sold it at the rate of ^,75 per gallon -, howinaub 
was his whole ffain ? how much per gallon P and how much 
per cent. ? A. His whole gain, $31,50 ; per gallon, %f& ; then, 

^-.ssOl per cent. 

46. The rent of a certain farm is $500 ; the tenant employs 2 
men ; to each he pays $lli| a month for 8 months ; (184) also a 
boy by the year, who is to have 2 suits of clothes, each worth 
$8,75 (1 750), besides his board, while attendinsr school, 3 months, 
or 12 weeks of tiio year, which is worth $,93 per week'(lll(j; , in 
the course of the year, the tenant loses 40 good merino sheep, 
valued at $'> per head (200) ; the skins brought him $l,lli^ 
apiece (45) ; Uie other expenses of the year are calculated to ' 
average about $,39 (14235) per day ; the sales of the &rm are 
as follows, viz : — 

1000 boshela of Potatoes, .... at $0,49 per bushel '^0} 

150 Barley, ...... $0,99 (]48:W) 

16 White Beans, . . . $3,00 (aS90) 

400 Corn, $0,53 (213) 

900 Rye, $0,93 (37<>) 

418| Buckwheat, .... $0,.18 (15908) 

200 Oata, $0,28 {Ul\ 

10000 pounds . . Ciieese, ...... $0,5} . . pound (575) 

500 Butter, $0,18 (90) 

1 busbel .... Clover, $0,25 . . quart . (8) 

20 Turnips, $0,43 . . bushel (860) 

70 Winter Apples, . . $0,48 (3360) 

10 Flax Seed, $1,75 (1750) 

400 pounds . . . Merino Wool, . . . $0,45 . . pound (180) 

and 20 calves, at $4^ per head (90) ; he carries 70 barrels of c 
der to the distillery, for one half of which he is to receive 1 ql 
of cider-brandy for 4 qts. of cider, the rest brings him $1,13 
per barrel (J^55) ; how much cider-brandy will he receive? and 
how much will he clear, afler deducting all the expenses of 
managing the farm, including the rent and loss, from the total 
amount of sales ? A. $1338,97 ; ]102i| qts. cider-brandy. 

47. What difference is there between the compound interest 
of $10000 for 8 years, and the simple interest of the same sum 
for the same time ? A. $1138,48. 

48. What is the difference between the compound interest 
of $500 for 4 years, and the discount of the same sum foi the 
same time ? A. $.34,463. 

49. What is the difference between the amount of $1800, at. 
compound interest, for 3 ^ears, and the present v^^orth of the 
aame sum, for the same time? A. %^\^^\!^^. 

50. If 120 gallons of water, *m one YiQ\a,ftJ\ Vnlf* »l ^vli^»nb. 
containing 600 gallons, and,\)y oiift ^giv^fi'axVJIftft «»^«Hv,^^ 
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DIM ran out, and^ by another pipe, 65 gallons run out, in what 
ime will the cistern be filled ? A. 30 noors. 

51. A certain clerk, in a coon try store, piirchased the wholo 
lock in trade, the quantity and price being as follows : — 

INVENTORY 

3 bblfl of Siuar, each 118 llw. at $0,OH|perIb. . . (SS1Q5) 

4 canisteraof Tea, $5,00 . . canister, . (20) 

10 ba^9 of Coffee, each 90 lbs. . . $-0,35 . . lb (70) 

10 bbiii. of Pork, each 900 lb*. . . $0,08 (160) 

13 bblK. of Beef, each 900 Iba. . . ^0,07 (183) 

40 Ham^, 36 lbs. each, $0,13 . . i . . . (18790) 

200 lbs. of Tallow, $0,10 (90) 

9 hhda. of Rum, $0,26 pergalloD, . (3976) 

1 hhd. of Molanea, $0,24 (1519) 

1 bbl. of Brandy, lacking 5 gals., $1,19 (2968) 

2 bbls. of Brandy, $1,16 (7308) 

1 pipe ofWine, lacking 15 gals.,. $0,85 (9435) 

2 do. . . do $1,00 (958) 

4 bbls. of Gin, $0,60 (7560 

I bbl. of Vinegar, $0,^ ....... (5906 

40 empty Barrels, $0,75 apiece, . . . (30 

63 empty Hogsheads,. $1,19 (7056' 

9 plecesofCalico, Myds. each, . $0,92 per yard,. . (616' 

1 piece of Silk, .98 $0,89 (9492) 

1 Cotton, lU $0,14 (161) 

1 Cotton Plaid, 19 . . . $0,19 (2S6) 

1 Linen, 10 $0,46 (460) 

1 Broadcloth, 27 ... . $1,19 (3313) 

1 . . blue .do. ... 15 ... . $3,75 . • (5625) 

1 . . mixed do. ... 10 ... . $1,10 (II) 

1 Satin, ... 53 ... . $0,87^ (46375) 

1 Vesting, 4 patterns . $0,80 per pattern, (320) 

4 Hats, $9,17 apiece, . . (868) 

& pair of Shoes, $1,80 a pair, . . . (1080) 

1 dozen pair of ChiMron's Shoes, $0,29 (264) 

14 Whips, $1,14 apiece,. . . (1596) 

14 Hoos, $0,83 (1162) 

12 Axes, $1,17 (1404) 

15 Axe-helves, $0,07 (105) 

S7 wooden Pails, . $0,23 [^ 

45 Tubs, $0,46 (20; 

10 Kettles, $2,95 (99! 

9 dozen of Knives, $0,17 . (4t 

1 bladder of Snuff, 4 lbs., .... $0,36 per lb. . . . (1' 

9 Self-sharpening Ploaghs, . . . $3,50 each, .... i 

4 Rakes, $0,22 iX 

9 Hymn-'Books, $0,38 apiece, ... (' 

4 Ferry's Spelling-Books, .... $0,18 (' 

9 Owight's Geographiea, .... $0,16 fS 

1 Mome's Geography, $1,90 (la 

9 Great Coats, $9,00 ...... ( 

1 Vest, $0,50 {I 



Jimotait of stock J $1671 -4-. 

By agreement, 15 per cent, wbjb lo \sft Aa^xxcV^i^ ^^xcv ^^ 
nount of Block. For the above good%^V\v« c\«^t>R.>c«a^S?^'^ 



ARITHMETIC. 



follows : hit terrieea for the two last years, at $96 per montli; 
turned in a note on James Spencer, of 500 dollars, with 5 yean* 
compound interest due on it ; (669112) and, for the balance, be 
was to g'lre his note, payable in years fVeni the date of the 
transaction, without interest : now the question is, what sum 
of ready money will discharge said note ? jf. ^93,557. 

Afler the clerk had purcnasfid the above stock, and settled 
for the same, he commenced business for himself. The rent 
of his store costs him if^ a j^nr ; his clerk-hire $27,814 
precisely ; in addition to which is the interest of his capital, 

?|1420,:io, (thai is, the interest of the amount of stock, after the 
5 per cent, is deducted, $851^1). He next considered what 
price he must put on each article, to make a certain per cent 
He recollected that the goods were already rated' in the inven- 
torv at 15 per cent, more than their actual cosL Now, said lie, 
if 1 can make 5 per cent, in advance on their present valua« 
tion, clear of all expenses, I shall be satisfied. The question, 
tJion, is, at what price he must mark each article, commenc' 
inj^ with the first on the inventory, so as to dear the 5 per 

cent. 

The pbpil will find, bytsalenlation, that the 6 JH< e m i os amonat to 10 ate 
tent, on tho actual coat of all thearticlM ; this, added to tlie.^ per cent., niatai 
15 per o.nt. advance ; that is, each article mast be marked 15 per eeoL hi^bef 
tlian its present valuation in the inventory. The answer to each follows in 
tho same ur«ler as the articles stand in the ahove inventonr, eomnMictiig 
with the 3 bbls. of sufar, and findiag the selling price of each per lb. It' 

Mfte. Id raarkiiu goods, it is customary to neglect the raills, if ia&* i % 
( ofa cent, and it over 5, add 1 cent to the'cents. 



if exactly 5, add 

Aigarf at . (7) per U. 
Tea, . . . (575) cam. 
Coffee, . . (40) per lb, 

Seej, . • • . (o) . a . . 
Hanu, . . . (15) 



J^UriMfA • • • < '*'/ • • • • 4^Sravsi»« • • • \%9k» f 

Tallow, . . (hi) . . . . Broadcloth, (137) 



Ram, '. . . (30) . gal. Blue do, 

Molajite*, . (3d) .... Mxoddo. 

Brandy, . . (139) . . . . Satin, , . 

Brandy, , . (133) .... F'eHtngo, 

ITine, . . . (98) .... Hat», , , 

Wine, . . . (115) . . . ,. Shoet, , , 

Oin, .... (G9) .... Shoes, . . 

Flnegar, . (29) .... Whipa, , 

Barrels, . . (86) each, [Haet, , . 



ffhdo, . at (139) each. 

Cotton, . . (16)^ 
Cotton Plaid, (S3) . 
lAnen, , , , (Si) , 



(431) 



paU, 
each, 
apmr. 



(131) each, 
(95) ... , 



(96) .' I . 
(53) . . . 



Axes, at <1M) 
Jixo-hehfoa, m 
Pails, ... . (36) 
Tabs, ... (53) 
Kettles, . . (339) 
Knioes, . . (191) . . . 
S««f, . . . (41) par I». 
Ploughs, (4C^ each, 
Rakos, . . (25i ...» 
Hyinn'Baoks,iM} . . . 
SptlUng-B. . (31) . . . • 
Oeographies,{\o^ • 
Oeographf, (t3B) > - 
Great Usot, (930) • • > 



Vest, 
Ana, 



{57|) . 



52. Bought 42 gallons of rum for f 37,86 ; how much water 
must be mixed with it, that it may be afforded for $,80 per 
gallon ? 

$,80 t $37,80 : : l^ol. : 47^ galls, ; tJken, 47| = 43 + 5| ^2«., JIns, • 

53. A thief, having 30 miles the start of an officer, makes oS 
At the rate ofS miles an hour -, tYv« oiluc^vt ^x«,«ca« tsiv «f^a^ bun. 

Mt the rate of 10 miles an Hour •. Yvow mvwiVi an»%>a» ^?mi «ik^^ 



QUESTIONS. SSfe 

tbief in o&d he/at ? how loii|^ before he wiH orertike the thief f 
J^ 2 miles ; 15 hours. 

54. A person, lookiiig at. his watch, was asked what o'clock 

it was ; he replied it was between 4 and 5 ; bat, a more partica* 

lar answer being requested, he said the hour and minute handfl 

were then exacUy together. What was the time ? htl komr eAs 
minute hand passes over 12 spaces, tohile the hour handpofse* over only Ispaetf 
that is, the mimUe hand gains upon the hour hand 11 spaces m 1 hour } eonoo- 
querUly, ti must gain Ix spaces lefore both wUl be together, 60 nt. 4- 11 r^ 

&j^m., gain in 1 hour ; then, 5^m. X ^ hours t= dl-^m. poet 4 9*cleek, Ane. 

Or, the ratio being -JL- of an hour, hence, 4 hours ^ -rV =2 ^^'A' "wi^t'^M JMII 
4, Ans., as before, 

55. At 12 o'clock the hour and minute hands of a clock are 
exactly together ; when will thej be together agaiff:' 

Ans. 1 h 5 m. 27^ sec. 
GO. if 10 men can perform a piece of work in 25 days, how 
many men will accomplish another piece of work, four times as 
large, in a fifth part of the time ? .-^Z. *200. 

57. A can do a piece of work in 8 days, and B in 12 ; in what 
time would both finish it by working together ? 

dayt. day, toorK vtork. 

8:l::l:i.), ., _ ' . 

12 : 1 : : 1 :^ ^ i + lV^lft- ^•»' A • 1 • ^ 1 • ^*^^' 

58. What number is that, from which, if you take f , the re- 
mainder will be 4 .? I -f i = -J^, jjns. 

59. What number is that, firom which, if you take f , the re- 
mainder will be i ? ,^ns. -|. 

60. What number is that, from which, if you take i of } of 2), 
the remainder will be | ? Ans. ^ = 1-^. 

61. What number is that, which, being divided by }, the 
quotient will be ^ ? w^. ^. 

62. What number is that, which, being multiplied by f , the 
product will be 3i ? A. 3f|. 

G3. What number is that, from which, if you take | of itself 
the remainder will be 12 ^ 

\,or^^ — I ? = i) TerMxnder. Thtfn, the renusmder 13, being 4 X 13 = ^ 
times greater than the remainder |, Ute number itself viU be 48 timee greater 
tkanl. ^.48. 

64. What number is that, to which, if you add i of J of itself, 
the sum will be 39 } 

i ^/ 6 = A» «'^«*'' numheriuaf \%', then, ^J^\^^^s ^ 
to the whole jmmier j^qf^ of it be added^ ike mm vOX !>• ^S w«««|JMt^"* 
39^ J^ tfthenumhor. Ans, 30. 
SO* 



^99 ARITHMETIC. 

«&. WlwtiiMaib«rMtli«t,toivhMihifyMiaddl<>filMl^tlM 

■am will be 18? Ji.l2. 
66. A owus i of a ▼essel, B f , C f^, and D th« Temainder; 



I' 




67. Thero is al)eaxn, -j'V of which is in the ground, -fg in the 
water, and the rest, being 2 feet, out of water ; hotf^ long is 
the beam ? ^. 10 feet. 

Gd. The thind part of an anny was kiUed, the fonrth part 
taken prisoners, and 1000 fled ; how many were in this army ? 
how many killed ? how many taken captives ? 

I + i =^^ of ike whole army ; then, as -^ more makes -f}, 

or the tokoU army, -^ = 1000 j and if-fybe -1000, how viurk is 

if, or the wftoU t Ana. 2400, ihe whole army : 800 kiUedj OuO 
captiveo, 

69. Suppose that there is a mast erected, so tliat j- ot its 

length stands in the ground, 12 feet in the water, and f of its 

length in the air, or above water ; I demand the whole lengta. 

JReducing the Jk-aetions to the-leutt common donominaUrf gioea -^ -j- ^^ 

= \i ; t*«r</«-f njkti = ^. A. 216 feet! 

70. In an orchard of fruit-trees, ^ of them bear apples, \ pears, 
^ plums, 40 of them peaches, and 10 cherries ; how msnj lieoa 

docs the orchard contain .? -j^ = 50 -f- 10. Ans. 600. 

71. A man spent one third of his life in England, one fourth 
m Scotland, and the remainder, which was SKd years, in the 
United States ; to what ace did he live ? j9. 48 ^ears. 

72. The number of sclunaM in a certain school is u fellows . 
\ of tl^'pupUs study geography, i grammar, ^ arithmetic, and 
10 learn to read : what number is pursuing each branch of 
study } A. 30 in geography, 80 in grammar, 120 in arithme- 
tie, and 10 learn to read. 

73. The double and the half of a certain number, incretiied 
by 7j^ more, make 100 ; what is tliat number r Ji. 211. 

74. A man, having purchased a drove of cattle, was driving 
them to market, when be was met by a gentleman, who in- 
quired of him where be was going with his 100 head of cattle? 
Sir, said he, I have not near 100, but if I had as many more as 
[ now have, ^ as mans more, and 7 cattle and ii, I shoula have 
a hftmdred. How many had he } A. 37. 

"75. Five eighths of a certain number exceed % of the 
number by So; what is that n\m\\iet? 



aiTESTIONS. 

78. What number 10 that^ which, being increased by i, j, 

and k of Itself, the mm will be 131 f ^ns, 7^]^. 

The eleven foregoing questions are usually performed by a 
rale caHed Pontionf but this melhod of solving them by frac- 
tions is preferable. 

77. A hare starts m» IS rodi beftre a himtiMr, and acuds away 
at the rate of 10 miles an hour ; now, if the hunter does not 
rhauge his place, how fiur wiU th» hare get firom Ihe hlvnter in 
ir> seconds f- j9. 52 rods. 

7H. If a dog, by running 16 miles in one hour, gain on a hare 
I miles every hour, how long will it take him to overtake her,- 
provided she has 52 rods the^ start ? Jl. 97^ seconds. 

7\), A hare starts 12 rods before a greyhound, bat is not per- 
ceived by him till she has been up 4o seconds ; she scuds away 
at i\ic rate of 10 miles an hour, and the doff after her at the 
rate of 16 miles an hour; what apace will the dog nm before 
he overtakes the hare ? .4. 138 rods, ^^ ynrds^S feet. 

80. A gentleman has an annuity of ^2u>^0 per annum ; I wish 
to know how much he may spend daily, that, at the year*s end, 
he may lay up 90 guineas, and give SO eents per day to the poor 
of J I is own neighbourhood.^ ^.$4,128. 

81 What is the interest of$600 for 120 days? (12) For 2 
days ^ (20) For 10 years,. 10 mo. and 10 days? (391) For 5 
years 5 mo. and 5 days ? (19550) For 6 years, 6 mo., and 6 
dayt»i (23460) For 4 yaars, 4 mo. and 4 days ? (15640) 

^. Total, #969,70. 

82. What i» the present worth of $3000, due 2(| years hence, 
discounting at 6 per cent, per annum : A. $2608,6954-' 

83. Suppiose A owes B $1000, pavable as follows ; $200 in 4 
mo., $400 in 8 mo., and the rest in 12 mo. ; what is the equated 

time fcir payio^ the whole? Ji. 8f- months. 

84. ilow marty bricks, 8 inches long, 4 inches wide, and 2j| 
incbos thick, will it take to build a house 84 feet long, 40 feet 
wide. 2«) feat hizh, and the walls to be 1 foot thick ? 

Thu impll wiu perceive that ho must deduct the width of the 
wall, Uiat is, 1 foot, from the length of each side, because the* 
inner sides are 1 foot less in lengtn than the outer sides. 

J. 105408 bricks. 



r^ 
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APPENDIX, 



7 UOOODLm Alligation is the method of mixinf Mveral umplM of 
dilTorent qualities, ao that the compound, or composition, may be Af a mean or 
middle quality. 

When tlio quantities and prices of the several thinw or simples are given, to 
Hnd the mean price or mixture compounded of them, the process is caUed 

AXiXiXaATXOM IMDBDZAXi. 

1. A farmsr mixed togethor 3 bushels of rye, worth 50 cents a busbel, 4 
liiishels of corn, worth GO cenU a bushel, and 4 bushels of oats, worth JO «.!>'« 
a bushel : what is a bushel of this mixture worth ? 

Ill this example, it is plain, that, if the cost of the whole be divided bt wis 
whole number of bushels, the quotient will be the price of one bushel of the 
mixture. 

3 b»akelt m $,60 cost $1,00 

4 $^ . . . $3,40 

4 $,30 . . . $1,30. 

— $4«0O-f-lO=:46eto.,jfM 

10 $4,60 

Rule. Divide the whole cost by ike whole number of bx theU^ 
'^■c.y tlie quotient will be the mean price or cost of ike mixture. 

3. A grocer mixed 10 cwt. of sugar at $10 per CMrt., 4 owt. at $4 per ewt.^ 
and 8 cwt. «t $74 per cwt. : what is 1 cwt. of this mixture worth ? and what is 
5 cwt. worth ? Ji, 1 cwt. is worth $8, and 5 cwt. is worth $40« 

«). A composition was made of 5 los. of tea, at $llper 1b*t 9 lbs. at $1^ 
oer lb., and 17 lbs. at $1| per !b. : what is a pound orft worth ? 

ja. $l,54R^-f-. 

4. If 30 bushels of wheat, at $1,35 per boshel, be mixed wHh 15 bushels of 
rye, at 65 cents per bushel, what will a bushel of this mixture be worth ? 

A, $1,13!4^+. 

5. If 4 lbs. of gold of 33earats fine be melted with 9 lbs. 17 carats fine, rtat 
will be the ftneness of this mixture i Ji, 21 carats. 



AZiUCI ATXOK AXiTmxr ATXL 

^ ZaZXZrZX* The process of finding the proportional qoantity of 
each simple from having the mean price or rate, and the mean prices or ratsi 
of the several simples given, is called Alligation AUemaU ,- consequently, it if 
the reverse of Alligation Medial^ and may lie proved by it. « 

1. A farmer lias uais, worth 35 cents a bushel, which be wishes to mix with 
corn, worth 50 cents iier bushel, so that the mixture may be worth 30 cents pac 
busliol ', what proportions or quantities of each must he take t 



In this example, it is plain, \,baU \{ vbie yin» of the corn had beeu 35 idohi>| 
that iMj had it cxcaedcd tbi piica <x tbAmuxuca^ <^ ««a^a;^ Vo^w naoh as it 



OPERATION. 
cts. bushels. 

3oS|;tli:^(^- 



ALLIGATION ALTIlRNATE. 

Mb •hen, h« anwt lmv« takm «qoal qmntitiM of e««h wrt; bBt,«inee the 
tiWnwtf between the price of the corn and the mixtara price is 4 time* u 
Httcn as the difference between the price of the oats and the mixture price, 
eonseouentlv, 4 times as much oats as corn must be taken, that is, 4 to 1, or 4 
bushels of oats to 1 of corn. But since we determine this proportion by the dif 
ferences, hence these differences will represent thp same proportioa. 

These are 90 and 5, that is. 00 bushels of oats to 5 of corn, which are the 
qnantititis or proportions required. In determining these diflfefencee, it will be 
f«»and convenient to write Uiem down in the following manner : 

It will be recollected, that tlie differenee be- 
tween 50 and 30 is 90, that is, 90 busHels of oats, 
which mus(, of Course, stand at the right of the 
95, the price of the oats, or, in other words, oppo> 
site the price that is connected or linked with the 
50 ; likowisathe diflTerence between 25 and 30= 
5, that in, 5 bushels of com, opposite the 50, (the price of the corn.) 

The answer, then, is 90 busoels of oats to 5 bushels of corn, or in that pro- 
portion. 

By thla mode of opersrtion, it will be perceived, that there is precisftly as 
much i^ined by one quantity as there is lost by another, and, therefor**, the 
gain or loss on the whole is equal. 

The same will be true of any two ingredients mixed together in the same 
way. in hke manner the proportional quantities of any number of simples 
may be determined ; for, if a less be linked with a greater than the mean price, 
there will be an equal balance of loss and gain between every two, consequent- 
ly an equal balauCo on the whole. 

It is obvious, that this principle of operation will allow a great variety of 
answers, for, having foand one answer, we may find as many more as we please, 
by only moltiplyii^ or dividing each of the quantities found by 2^ or 3, or 4, 
&c. ', for, if 2 quantities of 2 simples make fi balance of loss and gain, as it re- 
spects the mean price, so will atso the double or treble, the |, or | part, or aay 
othor ratio of these quantities, and so on to any extent whatever. 

pRoor. We will now ascertain the correctnees of the foregoing operation 
by the but rule, thus ; 

90 ftiM*«Zs e/aote, at 95 esiUs per Awikel, ss: $5,00 
5 afTTt, atso = $2,50 

95 95)7,50(30 

75 

Jln», 90ets., tbeprieeofthemiztiire. 



Hence we derive the following 

RUIiE. 

I. Reduce the several prices to the same denomination. 

II. Connect, by a line, each price that is less than the mean 
rate, with one or more that uf greater, and each price greater 
lAan the mean rate with one or more that is less. 

III. Place the difference btHween the mean rate and that of 
Sfi^h of the simples opposite the price with which they are con- 
nected. 

IV. Then, if only one difference stands against aw^ ipT\t.«.x Si. 
expresses the quantity of that price ; but if uieTft>>e »ex*T«X^\^w9 

Mim will exvresa ike gitantUy. 



93d ARITHMETIC. 

t. A merehftnt hu Mveral •wta of tea, aome at 10 1., •ome at 11 ■•, mmeit 
13 B., and some at 24 «. per lb. j what proportiona of each must be takea It 
make a eompoMtion worth 12 s. per lb. ? 

OPERATIONS 

s. lbs. 

OR, riO" 




Ans, l^ilZX 



14. 



—2-^1=31 
—2 =2) 

3. How much wine, at 5 b. per gallon, and 3 s. per gallon, moBt be roixM 
tofotber, that the cumpound may bo worth 4 8. per gallon ? 

A. An of]uiil quantity of each sort 

4. How much corn, at 42 ceutg, 60 cents, 67 cents, and 78 cents, per bnttftin). 
must be mixed to^uther, that the compound may be worth 64 cents per buslie!: 
Jt, 14 bushels at 4i! cents, 3 bushels at 60 cents, 4 bushels at 67 cents, ami 2S 
bushels at 76 centf. 

5. A grocer would mix different quantities of sugar; viz. .one at 20, one at 
23, and one at 26 cents per lb. ; what Quantity of eacli sort must be taiea to 
make a mixture worth 2Si cents per lb. f 

A. 5 a't 20 cents, 2 at 23 cents, and 2 at 26 cents* 

6. A jeweller wishee to procure gold of 20 carats fine, from gold of 16, 19,31, 
and 24 carats fine ; what quantity of each must he take ? 

A. 4 at 16, 1 at 19, 1 at 21, and 4 at 94. 
We have seen that we can take 8 times, 4 times, }, |, or any proportitm uf 
each quantity, tu form a mixture. Hence, when the quantity of one sim/tfe a 
given, to find the profkirttonal quantities of anv compound whatever, aftsc 
naving found the proportional quantities by the last rule, we have the foUow^ 
ing 

RULE. 
Jls the PROPORTIONAL QUANTITY of that prUi^ whose ouanttt^ 
is given : is to each proportional <iftANTiTY : : so is tMCivsH 

QUANTITY : to the QUANTITIES OT PROPORTIONS i(f thfi eompOUJkd 

required. 

1. A grocer wishes to mix 1 gallon of brandy, worth 15 a. per gallon, with 
rum, worth 8 a., ro that the mixture may be worth 10 s. pet; gaUon ; how much / 
rum must be taken ? 

By tlie last rule, the differences are 5 to 2; that is, the proportions are 2 of 
brandy to 5 of rum ; hence he must take 2^ gallons of mm for every gallon of 
bramlv. A. '2^ gallons. 

2. A person wishes to mix 10 bushels of wheat, at 70 cents per bosn^i, with 
rye at 48 con'.i(, corn at 36 cents, and barley at 30 cents per bushel, so that a 
bushel of this mixture may be worth 38 cents ; what quantity of each miwt b* 
taken .' 

We find by the last rule, that the proportions are 8, 2, 10, and 32. 
Then, o^B : 2 : : 10 : SkbusheUofrye. i 

8 : 10 ; ,: 10 : 12^^ busheUf of com. >Jliu, 
8 : 32 : : 10 : 40 tmsheU of barley. > 

3. How much water must be mixed with 100 gallons of rum, worth 90 oenti 
per gallon, to reduce it to 75 cents per galjon ? A. 20 gallon?. 

4. A grocer mixes teas at $1,20, $1, and 60 cents, with 20 lbs. at 46 centa 

Sr lb. ; how much of each sort most he take to maxe the compoaitioa worth 
cents per lb. ? A. 20 at $1 ,20, 10 at $1, and 10 at 60 cents. 

5. A grocer has currants at 4 cents, 6 cepts, 9 cents, and 11 cents per Ib.j 
and he wishes to make a mixture of 240 Vw., vfotiK 8 cents per lb. ; how man/ 
eornotB of each kind must he take ? In iViva exa.xa\iVft y)« caxl ^t^>>da -^t^-MA* 

Uonal qufoititiea by linking, as before *,VYMnvt\ap^a\nk\YAX\NAvc%-vu&V(&.V% 



INVOLUTION. 2W 

n tbr itino propoition to anv part of their Bom, u th« whoto oompoand ii 
to any part of the compound, which exactly accords with the principki at 
Fellowship. 

Uenoe we have the followioe 

RULE. 

Jis Hie sum of the proportional i^v avtitim found by linking^ 
as before : is to each prui'ortioi«al quantity : : so U tkt 
WHOLE QUANTITY OT compound required '■ to the REqui&EO 
<j;tTANTiTY of each. 

We will now apply this rule lo performing the lam. questioii. 

3 < : 2iu . 7S Ibs.^ at 4 cenU.^ 
1 : i 940 ; ^ ito., at t) centa. 
S: : 240 : 48 /A«., at 9 •.«««. 

4 : : 940 : HaUfa , at liomU^ ) 
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1. A grocer, having sugars ai 8 cents, 13 cenw^ ufld 16 couta per ponnd 
wisLea to make a conipotiition of 120 lbs., worth 13 cents per po*:ud, whhoa 
gain or loss \ what quantity of each must be taken ? ~ 

A. 30 lbs. at 8, 30 lbs at 19, ano x* lt» uv Kk 

2. How much water, ai per sallou, must be mixed with wiuov ai 8U oentf 
per {,'ailon, so as to fill a vessel of 90 gallons, which may be ofierea at 50 ceota 

per gallon ? A, 56^ gallons of wino, and 33|^ gallons of water. 

3 How roach ^old, of 15, 17, 18, and. 22 carats fino, must be mixed together, 
to form a composition of 40 ounces of 20 carats fine ? 

A. 5 oz. of 15, of 17, of 18, and 25 os. of 911 



XMVOXiUTXOK. 

IT ZiZZZHr* Q. How much does 2, multiplied into itself, or by 9, 
oiake? '' 

Q. How much does 2, multiplied into itself, or by 2, and that proilict by 9, 
make ? 

Q When a number is multiplied into itself once or more, in thi^ mamier, 
^hat is the process called ? A» Involution^ or the Raising of Pttwers. 

Q. >Vhat is the number, before it is multiplied into itself, called? A, The 
first power, or root. ^ 

• Q. What are the several products called .' A. Powers. 

Q. In multiplying 6 by 6, that is, 6 ioto itsolfl making 36, we use 6 twice: • 
what, then, is 36 called f A. The second powe^or square of 6. 

Q. What is the 2d power or stjuare of 8 ? 10 ? 12? A. 64, 100, 144. 

Q. En multiplying 3 by 3, makmg 9, and the 9 also by 3, making 27, we nie 
the three 3 times ; what, then, is the 27 called ? A. The 3d power, or cube of 3. 

Q. What is the 3d power of 2 ? 3 ? 4 ? A. 8, 27, 64. 

Q. What is the figure, or number, called which denotes the power, ai, 3d . 
power. 2il power, &c. ? A. Tho index or e.xponent. 

Q. Wiien it is required, fur instance, to find the 3d power of 3, what ta ibe 
bdex, and what is the power ? A. 3 is the index, 27 the power. 

Q. This index is sometimes written over the number to be multiplied, thus, 

3^ what, then, ia the power denoted by 9'*? -ff. 2 X 2 X^ 'K^— 1^- 

e. Whoa B figure has a small one at tho tight o« W, Wvaa, ^ ^w>b»x V«^>^ 
od / ^. TbeSth power of 6, or that 6 muat Vm wMwa. Vtt^i»ft^*^^\ 
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I. How nock ii IS?, or tbo iqiiare oflB ? ^. 144 ' 

St How much it 4^, or tho square of 4? A 16 \ 

3 How much u 1(^, or the square of 10 ' Ji* 100. 

4. How much is 4^, or the cube of 4 ? A. 64. 

5. How much is 1*, or the 4th power of 1 ? A, 1. 

6. What is the biqi*adrate or 4th power of 3 ? Ji, 8L 

7. What is the square of ^ ? ^ ? A. ^, ^. 

8. What is the cube of ^? ^? ^? A, ^^ ^, ^ 

9. What is the square of ,5 ? 1,2 ? jfl. ,35 j 1 ,44. 
*^. Involve 2 to the 2d power ; 2 to the 3d power. w9. 4, 8 

11 tii voire X to the 2d {K>wer ; -^ to thu 2d ]iu\ver. -A. -g^ . -r-^lF* 
13 Involve ^ toihe 9d power. -^ ^ ^= ^* 
13 Involve -:> to this 2d power. A. ^. 

14. What is ^*, or the square of j^ ? wJ. ^. 

a 

15. What ia the vakw of ^ ? Jl. -^, 

4 

16. What is the value of -^ ? jS. -gU. 

Exercises for the Slate. 

1 What is the square of 900? Jl. 810000. 

9. What is the cube of 211 ? Jl, 9393931. 

3. What is the biquadrate or 4th power of 80 ? jf . 40960000. 

4. What is the sorsolid or the 5th power of 7 ? Jl, 168Q7. 

S^volve ^, f , ^, each to the 3d power. Jl -^fj^, f Jj, 

6. What is the square of 5|^ /2 30i. 

7. What ia the square of 16^ ? A, 273^. 

8 What is the vahie of 8^ ? A. 32768. 

r 

9. What is the value of 10* ? A. 10000 

10. What is the value ofe^ ? A, 1296. 

II. What is the cube of 25? j?. 15025. 



EVOXitXTIOK. 

IT JsXXXXTm Q' What number, multiplied into itself, will 'make Ut 

that is, what is the first power or root of 16"? A. 4. 
Q. Why ? A. Because 4 X 4 = 16. 
Q. What number, multiplied into itself three times, will make 27 ? that iif 

wiiat is the 1st power or root of 97® ? A. 3. 

€. Whj? A. B«cott«e3X3X^=^- 

Q. Whet, then, ia the method of &nd\Tifi\\»A fn%\.^N««x%«tt«Mft»«S,^ji.^4^ 
A«.powetncaUe4/ .tf. £«o(iaieii,orUMS«rtr«i)toa9f RmM« 
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& In Involution we wen required, with the first power or root being given, 
to find higher powers, as 2d, 3d, <kc. powers ; but now it seems, that, with 
the 2d, 3d, &c. powers Iieing given, we are required to-find tiie Ist power 
or root again } how, then, does Involution difier firom Evolution ? Ji, R it 
exactly the opposite of Involution, 

Q. How, then, may Evolution be defined .' A. AtM th» mtihtd ofJbidiMg 
the root of any mtwAer, 

1. What is the square root of 144 ? Ji, ISI. 
Q. Why ' A. Because 12 X 12 = 144. 

2. What is the cube root of 27 ? jf . 3. 
Q. Why? Jl, Because 3X3X3 = 97. 

3. What is the biquadrate root of 81 ? A, 3. 
Q. Why? w9. Because 3X3X3X3 = 81. 

We have seen, that any number may be raised to a perfect power by Invohh 
tion ; but there are manv numbers of which precise roots cannot be ob- 
tained \ as, for.4nstanoe, the square root of 3 cannot be exactiv detennined, 
there being no nnniber, which, by being multiplied into itself, will make 3. Bt 
the aid of decimals, however, we can come nearer and nearer ; that is, approxi- 
ihate towards the riiot, to any assigned degree of exactness. Those numbers, 
whose roots cannot exactly be determined, are called Svrd Roors, and those, 
whose roots can exactly be determined, are called Rational Roots. 

To show that the square root of a number is to be extracted, we prefix this 
character, V* Other roots are denoted by the same character with the'indez 
of the required root placed before it. Thus V^ signifies that the square root of 

9 is to be extracted ; ' ^^27 signifies that the cube root of 27 is to be extracted ; 
* V64 = the 4th root of 64. 

When we wish to expTMs the power of several numbers that are connected 
'•ogether by these sigps, -{-, — , Jfcc., a vinculum or parenthesis is used, drawn 
horn the top of the sign of the root, and y t ending to all the parts of it ; thus 

the cube root of 30 — 3 is expressed thus, ^^30 — 3, ^te. 



EXTRAOTIOM OF TBS SQVABB SOOT. 

IF T.lgmitf'f- Q. YTo have seen (IT LXXXV.) that the root of any 
number is its 1st power ; also that a square is the 2d power : what, then, 
is to be done, in order to find the Ist power ; that is, to extract the square 
root of any number ? « 

Jl. It is only to find thai wanbmry isJUcft, Ming mvUifUed tate itoe^, will pnh 
iuce the given Ttun^er, 

Q. We have seen ([IT LXXIX.) that the proeess of finding the eontentr 
of a square consists in multiplying the length of one side into itself; when, 
then, the contents of a square are given, how can we find the length of eac6 
■ide ; or. to illustrate it by an example, (f the contents of a square figure be 
9 feet, what must be the Itmgth of each side ? ./f . 3 feet. 

Q. Why? JS. Because 3 ft. X 3 ft. = 9 square feet. 

Q. Wliat, then, is the difference in contents between a square figure whose 
■ides are each 9 feet in length, and one which contains only 9 square feet ? 

9X9 = 81 — 9 = 79, Jin*, 
Q. What is the dilfbrenoe in contents between a square figure contaming 3 

square feet, and one whose sides are each 3 feet in length ? A, 6 snuare net 
Q. What is the square root of 144 .' or what is the length ot each tide of a 

figure, which contains 144 square feet ? Jl, 13 saaaire foaU 
Q. Whj ? Jt, BeesmaDi X i3 ss 144. 

SI 
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Q. How, then, may we know if the root or answer be right ? A. By iniilli. 
plying tAe root into itself ; if it produces the given number, it is right. 

Q. If a square garden contains 16 square rods, how many rods does it meas* 
nre on each side ? and why ? 

j9. 4 rods. Because 4 rods X ^ ^**^ = ^^ square rods 

1. What is the square root of 64 ? and why ? 

2. What is the square root of 100 ? and why ? 

3. What is the square root of 49 ? and why ? 

4. Extract the square root of 144. 

5. Extract the square root of 3G. 

6. What is the square root of 3600 ? 

7. What is the square root of jS5 f Jl, fi, 

8. What is the square root of 1,44? Jl, 1,S. 

9 What is the value of V^S .' or, what is the aqoare root of 25 * 

10 Wjbat is the value of Vj4 ? A. ,2. 

11 Waat is the square root of ^? Jl. ^. 

12. What is the value of yf f Jl. § 

13. What is the square root of | of -^ ? Ji. ^. 

14. What Is the square root of 6^? V^4 == ^J^ = f =^ 2j-i •««• 

15. What is the value of Vl of f ? .«. |. 

16. What is tho square root of 30| T 

17 What is the difibrence between the square root of 4 and the square of 4 ' 

Ws which is ihe same thing, what is the diflference between V^ and 4' » 

V4 = 2, and 4» = 16 ; then^ 16 — a= 14,-«iu 
}» W^hat is the difference between V9 and 9^ ? 
19 What is Um diflferenoe between Vl6 and V^ ^ 

20. What is the differenoe between V^ ^^^ ^^ - '^' 0« 

21. There is a square room, which is calculated to aocorau&odate 100 schol- 
us: how many can sit on one side ? 

22. If 400 boys, having collected together to perform some militar jr evolutions, 
should wish to march through the town in a .solid phalanx, or square body, o( 
how mat^ most the first rank consiist ? 

S3. A -general has 400 mcfi \ how many must he place in rank and file to form 
them into a square ? 

^ 24. A certain square pavement contains 1600 savare stones, all of the same 
ize } 1 demand how many are contained in one or its sides ? A. 40. 

25. A man is desirous of making his kitchen garden, containing 2|^ acres, or 
400 rodH, a complete square j what will bethe length of one side? 

26. A souare lot of land is to contain 22) acres, or %00 ro<l3 of ground ; 
but, for tbe sake of fruit, there is to be a smaller square within tho larger, 
which 18 to contain 225 rods : what is the length of each side of both 8(|uares? 

A, 60 rods tho outer, 15 rods the inner. 

Exercises far the Slate. 

1. If a square field contains 6400 square rods, bow many rods in lengtli <]oes 
it measure on each side ? A, 80 rods. 

2. Mow many trees in each row of a square orchard, which contains HSM 
trees ? A, 50 trees 

3. A general has a brigade consisting of 10 regiments, each regiment of 10 
•ompanies, and each company of 100 men : how many must bo pTaced in rank 
%nd file, to form them in a complete square ? A, 100 men. 

4. What is the square root of 25U0 ? A. 50. 

'6, WhatistbelitpowcioflOQOOQO*? j9. 1000. 

6. 1V]ittu^t«lMof%/:3Q»NQ) 4.^* 
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7. What 18 the diflbrenoe between the Mii&re root of 36 and the iqaan of 36? 

A. 1390. 

8. What is the diffeienee between V^dOOand 4900^ .' jt, 94009990. 

9. WJiat is the difTerenoe between V^l and 81'' ? J3, 65Sa. 
10. What is the diffbren«? between -^/^g-and -^^ ? 

11 What is the difference between V-ft" •"'^ A* ' ^' Hi* 

12. What is the amount of V"* and V^ ' •^' 5* 

13. What is the sum of V^ aod 9« ? A. 83. 

14. What is the amount of V301 and V272| ? Jt. 99. 

15. What is the length of one side of a square garden^^hich contains 
square rods ? in other words, what is the square root of 1996 ? 

[n this example we have a little difficulty in ascertaining the root. - This, 
uerhaps, may be obviated by examining the Allowing figure, (which is in tlie 
^ arm of the garden, and supposed to contain 1996 square rods,) and carefully 
noting down the operation as we proceed. ^ 

. OPERATIONS. 



1st. 

tquarerods, 
30)1296(30 
900 

0O+6ai66)396(6 
306 



FlO. 
30 roA. 



2d. 
square rods, 

3)1^36 
9 

66)^ 
396 



6 reds. 



In this example we know that 
the root, or the length of one side 
of the garden, must be greater 
than 30, for 30^ = 900, and less 
than 40, for 40^ = 1600, which is 
greater than 1296 ; therefore, we 
take 30, the less, and, for conve- 
nience' sake, write it at the lefl of 
15296, as a kind of di visor ^ like- 
wise at the right of 1996, m the 
form of a quotient in division ; 
{See Operation 1st.) ; then, sub- 
tracting the souaro of 30, = 900 
sq. rods, from 1296 sq. rods, leaves 
396 sq. rods. 

The pupil will bear in mind, 
that the Fio. on the left is in the 
form of the garden, and contains 
the same number of square rods, 
viz. 1296. This figure is divided 
into parts, called A, B, C, and D. 
It will be perceived, that the 900 
square rods, which we'deducted, 
are found by multiplvins the 
length of Aj being 30 ro^s, by tlie 

e roi», fi breadth, being also 30 rods, that 

•5 ^. . _, ... «- « is, 30^ =900. 

To obtain the square rods in 
B. C, and D, the remaining parts 
or the figure, we may multiply 
the lengtli oCeaeh bv the breadth 
of each, thus ; 30'X 6 = 180, 

6X6 = 36, and 30X6=180; 

30 rods. 6 rods. then, 180 -f- 36 + 180 = 396 

square rods : or, add the leneth 
of B, that is^ 30, to the length of D, which iB also 30, making 60 ; or, ivhich is 
the same thing, we may double 30, making 60 ; to this add the length of (^, 
6 rods, and the sum is 66. — Now^ to obtain the square xoAa vavVANtVtf^Vsw^;^ 
of B, C, and D, we multiply their length, 6 rods, \>7 vYva\^t«^V3»^ <»^ ^^j2uibv^^^ 
tbfu } 66X0 = 396 sqoare rods, the same aa Vnefoie. 



B ^ 


6 

CI 


180 


36 


A- 


D 


rods, 

90. length of A. 
30, breadth of A. 


30 

6 


. 900, sq. rods in A. 


180 




) 
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W« do IIm wvw in the operation ; that u. we lint donble 9D in the ino- 
tient, end add the 6 rods to the ram, mektag Wi, for a divieor ; next, mohiplT 
66, the dMeor, 676 rode, the width, mahing 3B6; then, taking 396 horn 396 
leaves 0. 

The pupil win peroeiTO, tiw only diflbrenoe bet w een the let and 9d opete- 
taon (which see) ie, that in the Sd we ne^^loet writing the ciphers et the riglit 
at the nambers, and nee only the s||[nifioant figures. Thus, fi>r 90 *f> 6, we 
write 3 (tens) aod 6 (units), which, joined tugether, make 36 ; /or 900, w« 
write 9, (hundreds). This ti obvione frmn tHe fact, that the 9 retains iti 
place under the 9, (hundmds). Instead of 60 -|- 6, we write 66 ; omitting tha 
ciphers in this manner cannot reasonably make any diflhrence, and, in fact, it 
does not, for the result is the same in both. 

By neglecting tlie ciphere, we may, perhaps, be at a loss, sometimes, to de- 
tenmbe when we must |riaee the eqnare number. In tbe last example, vre 
knew where the squai* of the root 3 (tens) sss 9 (hundreds) should be -placed, 
ht the cipiMBrs, «t the right, indieate^t ; but had these cipners been droppsd, 
we sbouM, doubtless^ have iiesitated in assigning the 9 its proper place. This 
diflfetttty will be obviated 'by obserTing what fotfows. 

The square of any number never contains but twice aa many, or at least bet 
one figure lea than twice as nianv, figures as are in the root. Thus, the sqaars 
of the root 30 is 900 -, now, in 900 there are hot 3 figures, and in 30^ 8 ficures *, 
that is, the square of 30 contains but 1 figure more than 30. We wiu take 
99, whose square is 9801, in which there are 4 figures, and in its mot, 99, but 
S; that is, tnere are exactlv twice as many figures in the equup 9801 as an 
in its root, 99. This will he equally true of any numbere whtnever. 

Hence^ to know where to plaee the several sauare numbers, we maypobt 
off the figures in the given •number into periods of two figures eaeA, com 
mencing with the units, and proceeding towards the left. Andj sioee the 
▼aloe of both whole numbers and decimals is determined by then distance 
from the units' place, eonsequentlv, when there are decinmu in the ^vaa 
number, we may begin at the units' place^ and point off the figures towards 
the right, in tlM same manner as we point off whole manbera towtids the 
left. • 

By each of the preoedinc operations, then, we find thftt the root of 1S96 it 
36, or, in other words, the length of each side of tbe garden is 36 rods. 

Faoor. This work may now he proved by adding together all the squaie 
rods oontaioed in the eevnral parts of the figiue, thus :— 

A eawtmna 30 X 9I> = 900 apur§ redt 

B 30 X 6 = 180 Oft, *y itevelnCiMS 

C 6X6 = 36 36X36 = 1996,wflM.,M»4^ 

D 30X6 sldO 

1966 efHareradc 

From these illustrations we derive the foliowing 

RUIiE. 

I. Point of the given number into periods of two fgnrtt 
eackf bjf putting a dot over the tmits, another over the Attn- 
dredSi and so on ; andy if there are dedmals, point them m 
the same manner ^ from ynits towards th^ right hand. Jliese 
dots show the number of figures of which the root wiil con- 
sist. 

II. Find the grtaltst square nutnheT vii ika Ufc hand pe- 
riod, and write tts root as a, quotient ia dicMwm ; nvkiToctx^ 
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square number from' the left hand period, and to the remainder 
bring down the next right hand period for a dividend* 

III. Double the root, (quotient figur^^^ already found, and 
place it at the left of the tUvidend for a divisor. 

IV. Write such a figure at the right hand of the divisor, 
also the same figure in the root, asy when multiplied into the 
divisor thus increased^ the product shall be em/al to, or next 
less tlian the dividend. This quotient figure wul be the second 
figure in the root. 

JV\ae. The figure lost described, at the right of the divisor, in the second 
operation, is the 6 rods, the Width, which we add to 60, making 66 ; or, omit- 
ting the in 60, and annexing ^ then multiplying 66 by 6, we wrote the 6 
in the quotient, at the right of 3, making 36. 

V. Multiply the whole increased divisor by the last quotient 
figure, and write the product under the divikend. 

VI. Subtract this product from the dividend, and to the re- 
mainder bring doton the next period, for a new dividend. 

VII. Double the quotient figures, that is, the root already 
found, and continue the operatton as before, till all the period 
are brougJu dovm. 

More Exercises far the Slate. 

i6. What is the square root of 65536? 



OPERATION. 

9)65636(956, .«». 
4 

45)255 
295 

506)3036 


FBOor 
956 
956 

1536 
I9fl0 
519 


3036 


65536 


17. What is the squaM root<^f 6480^ ? 
OPERATION. 

64 

1605)80,95 
60,95 


Faoor. 

80,5 
60,5 

4035 

6440 



0000 



6480,95 



18. ^Vhat is the square root of 470596 r Jt. 686. 

19. What is the square root Of 1048576 ? ' Jl. 1094. 
9K). What is the square root of 9195764? Jt. 1458' 
SI. What is the square root of 6718464 ? Jl. 9699. 
99. W)iat is the square root of 93059804? Jt. 4809. 
93 What is the squan •oot of 4994967296? Jl, 65636. 
SN. What is the squai* mot of 40? 
Ja this example wo haw a remainder, alter o\ytoua\ti« «»» fkfs^ Va.^3Bik tsw 

ra web esMs wet bmj eontiam tho operviUm to asoSn»:bbt\»l % t» iHW«tf >% >J 
4*Z 
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■» 

ei|ih«n ftr & new period, and thw continiM the operation to any itwigWiMi 
dufTM of euetooM. Bat stnce the laet fig uve, in e«6ry dHidend thoe to/nmit 
wttl always be a cipher, aoA as there ie no fifure under 10 whoae aqitare nun- 
her ends in a cipher, there will, of c«»arie, be a remainder ; ooqeequentfy, tto 
oupil need not expect, Bhoukl he continue the operation to any extent, ever to 
obtain an exact root. Thb, however, is by no means necessary ; lor annezug 
only one or two pviods or ciphers will obtain a root •ufieiently exact far 
alnost any purpose. Jt^ S,3a4ft4-. 

35. What u the square root of 30 ? A. 5,477Sl 

96. What is the square root ot-f^ ? wf . -A- = J. 
Oa, we may reduce the given fraction to its lowest terms before the root if 
extracted. 

37. What u the square root of -^^ f A. •^. 
SB. What is tite sqoaze root of J^^.' Ji. ^. 

SS. What is the square root of Y 2 " ^'f'^irT^ '^* T^T* 
If the fraction be a surd, the easiest method of proceeding wiH be to !»• 
duce it to a decimal first, and extract its root afterwards. 

30. What is the square root of |J^? A, ,919B+. 

31. What is the square ruot of -^^? A. ,9574 4- 

38. What is the square ruot of ^ ? A. J33a05. 

33. What is the square root of4SlO\l 

In this example, it will be boit to i^sduoe the mixed number to an impiopa 
fraction, before extracting its root, after Vrhich it may be converted iota a 
mixed number again. A, 20^. 

34. What u the square root of QUlJi^ ? A. 30^. 

35. A general has an anny of 56S25 men ; how many mcuA hf^ place is rank 
and file, to furm tfaem into a square ? V^^ = 75, Ans. 

36. A square pavement contoins 34^06 square stones of equal *i»> > how 
many are containod in one of its sides ? A. 156. 

37. In a circle, whose area, or superficial contents, is 4096 feet, 1 demand 
what will be the length of <me side of a square containing the sanie num- 
ber of feet? A. 64 feet. 

38. A gentleman has two valuable building spots, one containing 10 square 
rorfs, and the other 60, for which his neighbour ofltoi hh» a square field, cop- 
t&iniag 4 times as many square rods as the buil ding spots ; h ow many rods in 

length must each side of this field meascre ? ^40 4-60 V 4 =*= 90, Aw. 

'A. How many bcees in each row of a square orchard, containing 14400 
trees? A. 190 trees. ^ .„ 

40'. A certain sqaarv garden spot measures 4 rods on each side ; wn& wui 
be the length iMfone side of a garden containing 4 times as many square rods^ 
A, 8 rods. 



i 

f 



41. If one side of a sqaai« j>ieee of land measure 5 rods, what will the side 
of one measure, which is 4 tunes as large ? 16 times as large f 36 times as 
' rjn.' A. 10,90,30. 
4t A roan is desiro|ttrof fdnning a tract 0t land, cealMaii^ 140 aeies^ S 
ods and 20 rods into a sqvaro., what will bathe length of each side ? 



lari 

roods 

A. ISOrod^ 

43. The distance from Ffovidenee to Norwich, (Oona;) is coropoted to be 45 
mil<^ ; now^ allowing tfaemad to be 4 rods wide, what will be the length of 
one aide of i square lot of land.tW w^vwm xtsAs «£.-«'toaR3a iteilbfteqjEni tfft 
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mnfWLJkOnoix of tsob otma boot. 

H XJUULVjyi. Q. InTohition, (IT LXXXIV.O yoa donbtlMt reenl- 
led, is the raising bf powera ; tonyou tell me what u the 3d power of 3^ 
and what the pow«t is called ? A. ftl^ called a cube. 

Q. Evolution, (t LXXXVII.,) was defined to be the extraetiof the lut 
power, or roots of higher powers j can you teU me, then, what ifl the e«Uie 
root of 37? j9. 3. 

Q. Wliy? A, BeeaiiM3X3X3,or.expresMdthiis,a9a=97. 

Q What, then, is it to extract the cube root of any number ? Ji, Tt Is only 
o find that number, which, being multiplied into itself three times, will pru- 
Juce the given nunxber. 

Q We have seen, (If LXXX.,) that, to find the contents of solid bodiee, 
such as wood, for instance, we multipljr the length, breadth and depth to 
gethor. These dimensions are caUed cubic, because, by being thus multiplied, 
they do in fact contain so many solid feet, inches, &e. as are expressed bv 
tbeir product \ but what do you suppose the shape of a solid bod;r is, which 
is an exact cube ? A. It must have six eiiual sides, and each side nuut he 
an exact square. See block A, wkick actuffpanies this work. 

Q. Now,,jince the length, breadth and tJiicknese of any regular cabe are 
exactly alike, as, (or instanee, a cubical bloek, which contains 27 cubic feet, 
can you inform mp wb^t is the length of one side of this block, and wliat 
tho length may be called? A, Each side is 3 feet, and an^be called the 
cube root of 37. 

q. Why? A, Because 3^=97. 

Q. What is the length c^each side of a oahieal block «9«t*^^y£ 64 eubie 
mches i A» 4 inches. 

Q. Why? A. Because 4 X 4 X 4, or 4* =s 64 cable inches. 
Q. What is the cube root or64, then? A, 4. 

Q. Why ? A, Because 4' = 64. 

Q. What is ttie length of eaeli side of a cnbicat Uook ootttaininc 1000 «•- 
bic feet ? A. 10. 

Q. Why? jf. Because 10*= 1000. 

X. In a square box which will contain 1000 marbles, how many will it take 
to reach across the bottom of the box, in a straight row ? A, lO* 

2. What is the difference between the cube root of 27 and the cube of 3: 
A, 24. 

S - 

3. What is the di&renoe between ^JS and 2^* ? A. B. 

s - 

4. What is the diiferetice between Vl and l' ? A. 0. 

5. What is the difierence between the cube root of 37 and the square toot 
oTO ? A, 0. 

3 

«. What is the dUiere&oe between v^ »ad V^? A 0. 

Operation by SkUe iUustrtUed, 

7. A man, havinjg a cubical block containing 13894 coble ftot, wlshea te 
know the length of each side, without measuring it ;' what is the length of 
each side of said block ? 

Should we attemfit to illustrate the reason of tiie rule for >xtr cting tbcr 
cube' root by exhibiting the picture of the cube and its vacioui S"^^^ ^^"^ ^^^x 
it would tend rather to confuse than musttale 1V» wxYv^^ciu *v\)db\«ii(. ts«n>m^ 
of doing it is, by making eewral nxaXi blot^^ -wYiVaYi mvj >» %\^W3Waft^ >>a> 
— fia m certain propoitlooal number eC fMl, IndbM, aMi.««i^««V««^^^'***^ 
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the oporatton of the tale. They maj be made in a fSnr minntea, firom a mulJ 
■trip of a pine board, with a conamoo ponknifo. at the longest, in leas tiniB 
than the teteher can Hake the pnpil comprehend the ^Teaeon,iTOin marelyab^ 
ing the picture on paper. In demonstratiuv the rule in this way, it will be u 
amasinr and inetructiTe ezeiciae, to both teacher and pupil, and may be eooh 
prebeoiwd by any pupil, however young^ who w so fortunate as to have pro- 

Sressed as far as tliis rule. It will give him distinct ideas respecting the 
iflemo* dimensions uf square and cu>>tc measures, and iodolibi^ fix on Iili 
miad titn reason of the rule^ consequently the rule itself. But for the con- 
venience of teaciiers, blocks, illustrative of the operation of the foregoing ex- 
ample, will accompany this work. 

The fullowing are the supfiosed proportional dimensions of the several 

blocks used in the demonstration of the above example, which, when put to- 

getlier, ought to make an exact cube, containing 13^4 cubic roet. 

One block, au feet long, au &et wide, and 20 feet thick ; this we will call A. 

Throe small blocks, each 20 feet long, 00 feet wide, and 4 feet thick ; each of 

these we will call B. 

Three smaller blncks, each 20 feet long, 4 feel wide, and 4 feet thick ; each 
of these we will call C. 

One block, and the smallesc, 4 (eet long, 4 feet wide, and 4 feet thick ; this 
we will call D. 
We are now prepared to solve the pNceding example. 
In this example, you recollect, we were to find the length of one side of 
the cube, containing 138^1 cubic feet. 

In this esE&tnple, we know that 
one side cannot ^ 30 feet, for 
30^ = 27000 aolid feet, being 
more than 13834, the given stun -, 
therefore, we will t&ke 20 for 
the length of one side ^ t/ie 
cube. 

Then, 36 >< 90 X 20= 8000 
■olid feet, which we muBt, of 
eourse, deduct from 13324, leav- 
ing 5834. {See operation l«t.V 
These 8000 solid feet, the pupil 
will perceive, are the solid con- 
tents of the cubical block, mark- 
ed A. This corresponds with 
the operation ; for we write SO 
feet, the length of the cube A, 
at tne right of 13834, in the form 
of a quotient J and its square, 
8000, under 1%24 -, from which 
subtracting 8000, leaves 5824, 
as before. 

As we have 5824 cubic (bet re- 
maining, we find the sides of the 
cube A are noj; so long as they 
ought to boi consequently we 
must enlarge A : but in doing 
. , » . . . , t^hig, we must onlargo the three 

■Ides or A, in order that we may preserve tho cubical form of the block. We 
wi!' now place the three blocks, each of whicli is marked B, on the three sides 
ot A tach of these blocks, in order to fit, mrst be as long and as wide as A ; 
and, by examining them, you will see that th •« is thecasi i that is, 30 feet 
lone and 20 feet wide ; then 20 X 20 = 400, ih situare cou ents in one B, and 
3X-iOO= J200, square contcuVa m ^ Ba *, V\vcixv \\% ^Wwi^Vyav 5824 solid con- 
tours, dii'idod by 1200, tho ac^uare coT\VetA.a,-wv\ %\\« v>nfe vSxOrsw,** ^\ ^vksV 
hiocJk. But ou easier msUrad u, to wv^tma Ooft^, n>a\a«^ v&>)(ta xw)X'2y^\a3i^uia!^ 



OPERATION Ist. 

ft. 13824(30, root. 
20^ = 8000 

ftXSX3OO=sdiiiW0r, ig00 )58a4( % 

4 



quot. 



8X»^ 



4800 



<4X4=960 
X4>C4 = 64 



o«. 



S^ deducted. 
0000 



The same operation, by neglecting the ci- 
phers, may be performed thus :-— 

OPERATION 2d. 



SX9X900s=:iaQO)5824, dividend. 


8X30X4X4 = 
4X4X4= 


4800 

960 
64 


5824, eubtrakend. 




0000 



EXTRACTION OF THE CUBE ROOT. S4l 

^ittad'tnottittiy^ pro^t, 4, by 300, making 1^00, a diriior, thr mnia aa \»- 

We do Um same in the operation, (vrliich loej) that ia, we aauli q* j the 
«iuai9 of the quotient flgu^, 3, hy 300, thus, 9>^S3S£4X900=s 19>ii ; then 
the divi^ar, tmbj (the square contents,) is contained in 5^S4 i solid CiMleiita) 4 
times i that is. 4 feet is tiie thickness of each block marked B This |Uotient 
figure, 4, we place at the right of 5834, and then 1300 square feet X ^ ^S ^^ 
thickness, = 4800 solid feet. 

If we now examine the block, thus increased bv the addition of tlie 3 Bs, 
we shall see that there are yet 3 corners not filled up: these are re|>n>eint» 
ed by the 3 blt^ks. each marked C, and each of which, you will pHmei\e. is as 
long as either of the Bs, that is, 30 feet, being the length of A, which u the 
fSi la the quotidht. Their thickness and broaoth are the same as the ihcineM 
of the Bs, which we found, by dividing, to be 4 feet, the last auoti>ui1 figure. 
Now, to get the solid contents of each of these Cs, we multiply tl eii thick- 
ness (4 feet) by their breadth (4 feet), =: 16 square feet ; that i«, t he «|uara 
of the last quotient figure, 4, =a= 16 ; these 16 square contents n.dst be m« Iti 
"Iplied bv the length of each, (30 feet,) or, as there are 3, by 3 X 90 = - u) j n-, 
which IS easier In practice,'we may multiply the 8, (teas,) in the root, JO, by 30, 

making 60, and this product by 4^ =s 16, the square contents = SKi) solid 
feet. 

We do the same in the operation, by multiplying the 3 in 30 by ?0 rrsNO X4 
X 4 = 960 solid feet, as before ; this 960 we write under the 4(00. fb^ w must 
add the several products together by and by, to know if our cube will e oiaia 
all the required -feet. 

By turnuiK q^r the block, with all the addhioitt of the oldeks maiked B 
and C, which are now made to A, we shall spy a little square spaeri, whie pre- 
vents the figure from becoming a complete cube. The littfe bkiek fo« this 
comer is markeid D, which the popfl will find, by fitting it in^ to exact v fill 
up this space. This block, P, la exactly square, and its length, breadtl and 
thickness are alike, and, ot course, equal to the thickness and width Ci' the 
Qs, that is, 4 feet, the last quotient figure i hence, 4ft.X4^X4'^'~^ 
io id feet in tlie block D; or, in other words, the cube of 4, (the qu> tieat 
figure,) which is the same as 4^ ^ 64, as in the operation. We now f iIU 
the 64 under tbb 060, that this may be reckoned in with the other addl i nt 

We next pr9ipeed to add the solid contents of the Bs, Cs and D togic tier 
thus, 4500 + 9^0 4-64 = 5834, preciselv the number of solid feet « licli 
we had remaining after we deducted 8000 feet, the solid contents ol the 
cube A. 

If, in the operation, wb subtract the amount, 5834, from the reivalndi« or 
dividend, ^834^ we riiall see that ovr additions have taken all iW* ramaiied 
after the first «nbe was deducted, there being no remainder. 
' The last littfe block, when fitted ia, as you saw, rendered the cabe i «im- 
-^lete. each siAe of which we have now found to be 30 + 4 rs 94 feet 1 rng, 
jrhieh is the eube root of 19634 (solid fedt) ; but let ua see if our odbe »ua 
;ains the required number of solid feet. 

I^ROOF. % Or, 

lA, ^8000 solid feet, by InvolvHon, 

ID, = 64 solid feet. 

In operation 5id, we see, by neglectiBf th« cVnYieta aX ^Qua Ti^foSt. «il^^QD» 
8 if MUIJ 8000, br its atandinc ander 3 (tbooaaxidA^ \ Vmna^^si^ xdok^ ^>aft. 
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dr thiw flforM by plaoinf a dot ovor Uie onito, and anoChar oter tJw th» 
■u«b, aodMOB. 

From the preceding example and illustrations we 
derive tke following 

RUIi£. 

I. Divide the given number into periods of three fi^rta 
cachy by placing a point over the unit figure, and every third 
figure from the place of units to the left^ in whole numbers, and 
to tke right in aecimais. 

^11. FiTid the greatest cube in the left hand period, and place 
its root in the quotient. 

III. Subtract the cube thus found from the saidperiod, and 
to the remainder bring down the next period, and call dus the 
dividend. 

IV. Multiply the square of the quotiejU by 300, calling it the 
divisor. 

V. Find how many times the divisor is contained in the din 
dendf arid place the result in the root (quotierU) ; then multiply 
the divisor 'by this quotient figure, placing the product under tM 
dividend. 

. VI. Multiply the former quotient figure, or fiffures, by 2fit and 

this product by the square of the last quotient figure, and place 
tlic product under the last ; under these two products place the 
cube of the last quotient figure, and call their amount the subtfa. 
hend. 

VII. Subtract the subtrahend from the dividend, and to the re- 
jnainder bring down the next period for a new dividend, loiih 
which proceed as before, and so on, until the whole is finished, 

JVVte 1. When the aubtrafaend Happens to be larg;er than the dividend, the 
quotient figure must be made*oiie less, and we must find a new subtrahend. 
The reason why the quotient figure will be someumes too large is, because thn 
quotient figure merely shows the width of the threo first additions to the origi- 
aal cube ; consequently, when the subsequent additions are made, the width 
(quotient figure) may make the solid contents of all the additions more than 
the cubic foot in the dividend, which lemain after the solid eooteots of the 
original cube are deducted. 

S. When we have a lemainder, after all the periods are brou^t down, wa 
may continue the operation by^mnexing periods of ciphers, as in the square 
root. 

3. When it happens that the divisor is not contained in the diTidend, a cipher 
■inst be written m the quotient, (root,) and a new dividend formed by bringing 
down tjie aezt period in the given sum 



\ 
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EXTRACTION OF THE CUBE ROOT. 948 

More Exercises far the SkUe 

& What iatJweiiberooC of 0663567? 

OPERATION. 
96G3($97(213,. Jhu. 

2* X 300 = moyim first dtvidauL 

1200 

2 X 30 X 1' = 60 
!■ = 1 

1261 first suhtraJkaUL 



SI* X 300 » 132300)402597 second dividend. 

396900 

21 X 30 X 3« ■= 5670 

3'e= 27 



402597 second suJbtrahmuL^ 



t)00000 

9. What is the enbe root of 17576 ? A. 96. 

10. What 18 the cube root of 571787 ? S, 83. 

11. What ig Hie cube root of g7(Ki99? A. 99. 

12. What is the cabe root of 2000376 ? A, 126. 

13. What ia the cube root of 3796416? A, 156. 

14. What is the cube root of 94818816 ? A. 456. 

15. What ia the cube root of 175616000 ? A, 560. 

16. What is the cube root of 748613312 ? A. 906. 

17. What is the cube root of 731189187729 ? A, 9009 

la What is the cube root oS ^i A, ^, 

19. What is the cube root of i^^ ? A. f.. 

SO. What is the cube root of ^^f i A, ^. 

If the root be a surd, reduce it to a decimal before its root is eztraetod, as is 
the square root. 

SI What is the cube root of ^^7*' •tf* |13 4-> 
* St^ What is tlie.CBbe root of -^ ! A, ,34 +• 

S3. What is tlie length of one side of a cubical block, which contains 179B 
solid or cubic Inches ? A, 12. 

24. What Mr-ill be the length of one side of a cubical block, whose contents 
shall be equal to another block SB feet long, 16 feet wide, and 8 feet thick ? 

, V38>n« X 8 •= 16 feet. An*. 

S5. There is a cellar dug, which is 16 feet long, 12 feet wide, and 18 feetd!M^\ 

and another, 63 feet long, 8 feet wide, and 7 feel deep \ Vvn oam imVia w^^ 

bic feet of earth were thrown out, and what wiU be Xbe Vwaf?^^<w*^^^ " 

cabical moaad, wbteb may be fbnnMi framiaii «nx\)i t A* w^ >^ 



W Bmt vMSf Mild ioehM in a eobical block, which meantres 1 ineli a 
Mel 4ide? Hofw many in ofie raMsunng 2 inches^ each fiide ? 3inefaM« 
«acl lida ? 4 inehw on each aide r #^Qche« on each side ? ' 10 ioches on euk 
•ide aOineheaoneach tide? j9, 1, 8, 37, 64, 2)6, 1000, 8000. 

97 What is the lenrth of one side ofa euhflVil U(MtK% wbiN^Ui^nlailWil tolid 
INT CI tic inch ' 6 solid inches ? 27 solid inches ? 64 solid inches ? 123 aeM 
iaah'-s ' 818 solid inches i 1000 aoM hiefaes ? ' 8000 solid inches ? 

^. 1, 2, 3, 4, 5, 6, 10, 90. 

By the twc oraeedinj; examples we see that the sid^i^ ^ the cube are ss the 
eaba toots ut Jieir solid contents, and their solid contents as the cubes of their 
irides it is .kewise true, that tfie solid contents of all simU%| figores are ii 
prop* itiun .' each other aaithe. cabas nCtheif sevaMbidea^rtUauislera. 

JVl'is. Tbn rebitive length of the sides of cnbes, when compared with their 
■olid contents, will be bMt illustrated by. refereDoe to the cubical blocks, 
aoooii.panyirigthis work. 

98 If a bMfl, 3 inches in diameter, weigh 4 imunds, ,wfaat wiD a hall of the 
•ame iietal weigh, whose diameter is 6 inches r 

3> : 6* : : 4 : 32 : Jlotis.S* X4 = 321hs., Jins. 

98. If a globe of silyw, 3 ,iael»e».ia, diameter, be worth $160, what is the 
vglw iiTone 6 inches in diameter ? 3> -.6'' : : $160 : $1280, Jins. 

SOi Phere are two litt]«^.g|k»)i^,; one.o^. them. is 1 ii|ci». in diamfler, aod t^ 
•tliat iliuehes } how maiiy or Ihe'smaller globes will make one of the larger ? 

•4> 8 

31. If the diameteir of-the planet Jupiter is 1$ tiroes pa much as the diame- 
ter ol »he earth, how many globes of this earth would -it taka to make'eoe as 
larp (S Jupiter? A. 17S«. 

SQ. If the sun is 1000000 times as large a« the earth, and the earth is 8009 
nltos in diameter, wlwt is .th« dian^ter of the sun ? A, 800000 miles. 

JVbr «. The roots crtkioift po^rs may b6 found by the square and cube roots 
•dIt : thus the square root of the square root is the biquadrate, or 4th root, 
•od thJ sixth foot is the cube of this wiuare root 



ABXTSMBTKfiAx. twiaEmmmion. 

IT T i ll ■ ■ W JJUE» Any rank or series of numbers more than 2, inereas- 
ing by 1 constant addition, or decreasing by a constant subtrfctibn of smae 
given I'umber, ia called an Ariihmedcal Series^ or Progression. 

The .lomber which is added or sub|racted continually is called the eemsisa 

IVheii the series is formed by a continual addition of the common difftienoe, 
it is ealbd an aseendta^ Mries ; thue, 

%t h h h ^S* '^'* P "^ aabeoding arithmeticeJ series *, bat 
10, 8 6, 4, 2, &c., IS oalled a descending arithmetical seriet, beaaasa it<i» 
formed by a continual subtraction of the common diiferenee, 2, 
The niunbers which form the series are called the terms of the series or pro- 

Session. The first and last terms are cMled thfe extrmesy and the atbor tenM 
a sieass. 

K.{«-1f»!ll"*S?'*' Progression there are reckoned 5 terms, uy tfiiyf gf whisl^ 
Minf |iv«n, the.remainuig two may |m fopynd, rix. ^^' 

1. The first term, 

2. The last term. 

8* !%• mumhut of terms, 
4* Ths common dijf«retift«, 
5: Tkt Mm qf aUtK^Uvimu 



1 
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The first term, the last term, and the nnmher of terms, 
being giveita, to find the common difference; — 

1. A man had 6 sons, whose levoral a|{e« differad alike ; the fevan^juA wu 3 
years old, and the oldest 38 ; vrhat was the oommon dUibreiioe of thetr ages f 

The dtfTorence between the voungest sod and the eldest evideptly shows tte 
increase of the 3 ye^ by all the s^sequeM additions, till we come to S8 yean : 
and, as the number of thoso additions are, of eourse, 1 less than the aiunber of 
eons, (5)'. it follows, that, if we divide the whole divorence (9&— 3 = ), 3f>, by 
the number of additions, (5), we shall have the diflbrenoe betwton each one 
aeparately, that is, the common diArenee. ' * 

rA««,28~3==S5;eAen,Si5-^5===.5ye<»v,aeeoiMiumd(^isreNce. 4f,5yrs. 

Hence, to find the common difference ; — ., 

Divide thetl^erence ofth^ extremes by ikeMmber of terms, 
less 1, and the quotient will be the common difference. 

2. If the extreme* be 3 and 23, and the mmh/uot terms 11, what is the 
eommon difierence ? ^. S. 

3. A man is to travel from Boston to a certain place in 6 days, and tr, fo 
only 5 miles the first day, increasin^^ the distance travelled each day )y an 
equal excess, so that the last day's journey may be 4$iiiile8 j what .is the 
daily increase, that is. the conimon dimrence ? Ji, Sipiles. 

4. If the amount or$l for 20 years, at simple interei^,.Be $3,90, what is the 
rate per cent. ? 

In this example we see the amount of the fint year is $1,06, and the last 
year $2^ ; consequently, the extremes are 106 and 230, ajad the numb<»- of 
terms 20. ^. $,0D = 6per cent. 

5. A man bought 60 yards of eloth. giving 5 eentsfor the first yard, 7 for the 
second, for the third, and so on to tne last ; what did the last cost ? 

Since, in this example, we have the oommon diflbrence given^ it will be easy 
to find the price of the last yard ; for, as there are as many additions as there are 
yards, less 1, that is, 58 additions of S cents, to be made to the Crst vard, it 
follows, that the last vard will ooct 3 >^ S9 = 118 cents more than tm first, 
and the whole cost or the last,, reckoning the cost of the first yard, will be 
Ud + 5 = $1,23. ./S. $1,23. 

Hence, when the common difference, the first term, 

and the numher of terms, are given, to find the last 

term ; — 

Multiply the eommon difference by the nuniber of terms, less 1, 
and add tne first termfo the product. 

6. If the first term be.3. the common difibrence 9, and the number of terma 
11, what is the last term f jS; 23. 

7. A man, in travelling from Boston to a certain p.ace in 6 days, travelled 
the first day 5 miles, the second 8 miles, travelling each successive day 3 miles 
j&rther than the former ; what was the distance travelled the last dav ? jS, SO. 

8. What will $1, at 6 jier cent., amount to, in 30 years, at simple interest ? 
The commoU difibrence is the 6 per cent.; for the an^ount of $1, fur 1 year, is 

%1 .06, and $1 ,06 + $,06 = $1 ,12 the second year, and so on. ^. $2,20. 

9. A man bought 10 yards of cloth, in arithmetical progression ; for the 1st 
yard he gave 6 cents, and for the last yard he gave 24 cenu ; what was the 
amouift of the whole r 

In this example it is plain that | the cost of the first and last yards will fa« 
the average price of the whole number of 7«tda \ l^va^ ^tRja.-V^'*^''^^'^ 
-f-5 =r 15 cu,. average price ; then, 10 yds. X^^^ =i\Sft «A*. «=. V^-*^^**^ 



S4G ARITHMETIC. 

Hence, when the extremes^ and the number of 
tenns are given, to find the sum of all the terms ; — 

Multiply i the sum of tjie extrema py the number of termSf 
and the product will be the answer. 

\h. If the extremM bip 3 and 273^ and the nnraber of tmni 40, what ia tin 
•cm of all thoter^ii ? A. 55!20. ' 

11. How many times doea a regular elock ptrike in 12 hours ? A. 78. 

13. A buuffiior bought 100 oxen, and gare for the Rrat ox $1, fur the second 
$Q, for the third $3, and to on to the last ; how much did thejr come to at that 
rate? A.^SOSO. 

J3. What is tiie sum of tlie first 1000 nambers, beipnning with their natorii 
order, 1, 2, 3, 4tc. ? A. 50U500. 

14. tf a board, 18 leet long, be'9 leet wide at one end, and come to a-)wint at 
the otiier what are the souare contents of the board i A. \6 i«pt. 

15. If a pioce of land, GO rods in lensih. be 20 rods wide at one end, and at 
the other terminate in an angle or poinf, what number of square rods docs it 
contain? A. 600. 

16. A person, travelling into the country, went 3 mi'pii the first dav, and in- 
creased every day's traVlsl Gmik'S, till at iusX. ho went 5d miles in one (lay ; how 
many days did fie travel ? 

We found. In example ],the diflfercncc of the extrofnes, divided hj the Dtim- 
her of toroH, less 1, gave tlie common diflbreoee \ eonse^uentiy, tf, in this ex- 
•mule, we divido (58 — 3 =s:)55^ the diilbrenceof the extremes, by the common' 
diil^enoe,5, the quotient, 1 1, will be the number of terms, less 1 ; then, I -j- II 
8=s B, the aummr of terms. A, 13. 

Hence, when the extremes* and common difference 
are gi^en, to find the number of terms ; — 

JHtnde the difference of the extremes by the common dtference, 
and the quotient, increased by 1, will be the answer. 

17. If the extremes be 3 and 45, and the common diffQrence 6, what is tb9 
number of terms ? ./S. 8. 

18. A man,1wing asked bow manjr children hp had, replied, that .t)ie Tounge!>t 
was 4 years o|d, and the eldest 32, tlie increase of the family having iieen 1 in 
every 4 yean ; how mHJiy had^be ? .4. 8. 



O39a3MQBTRZ0A3« FBOOBSSSXOK. 

IT ZaSCDCZZa Any rank or series of numliers, hiereasing by a CMMtant 



multiplier, or decreasing by a constant divisor, is called Oeoatstneoi Frsfr if 
titm. ....<.. Y 

Thus, 3, 0, 97, 81, dtc., {a an mersostnjf fteometrUal »trita ; 
And 81, 27^ 9, 3, &.C., is a dtcxaging geomttr':r4d series. 
There are frve terms in Geometrical Pro£ression ; and, like Arhhmetica. Ito 
sreaaiun, any three of them being given, the other two may be fouad, vis. 

1. Thejirst term. 

2. The last term. 

3. The numher of terms. 

4. The swm of aXl tKe temns. 

5. 7%e ratio j tjj»\\a, vv«m>A^\^^»x«t«v^vl««^v^ 
P9t**'y9 tiMieriM. 



GEOMETRICAL PROGHESSION. . 247 

1. A man pmehued a flock of sheep, ooiuriatinf of 9 ; and, bj agreement, 
UnM 'x> pay what the lasi sheep carao to, at the rate of $4 for the first sheep, 
$13 for tho oeeodd, $36 for the third, aud so on, trebling the price to tbe last ; 
irhat did the flock cost him ^ 

We may perform this example by multiplication ; thus, 4X3X3X^X3 
X3X3X3X3:=$23M4,^ii>. But this process, you must be sensible, 
rtrould be, in manjr coiaes, a very tedious ono } let us see if we cannot abridge 
it, thereby making- it easier. 

In the above process we discover that 4 is multiplied by 3 eight times, oqo 
time less than the number of terms t consequently, the 8Ui power of the ratio 3, 
expresseil thus. 3*, multiplied by tne first term, 4, will produce tho last term 
But, instead or raising 3 to the 8th power in this maaner^ we need only raise it 
to the 4th power, then multiply this 4th power into itseli ^ for, in this way, mw 
do, in fact, use the 3 eight times, raising the 3 to the same power as before ; 
thus, 3 -* == 81 *, then, 81 X 81 ?= 65^1 > t^W; multiplied by 4,Um fiiHt term, 
gives $26044, the same result as befbre. A, $96244. 

Hence, when the first term, ratio^ and number of 
terms, are grveA, t<> find the last term ;— 

I. Writt down some of the leading powers of the ratioy with 
the numbers 1, 2, 3,' ^c. over them, being their several indices 

II. ^dd together the most convenient indices to make an in^ 
dex less by I than the number of terms sought, 

III. Multiply together the powers, or nwimters standing under" . 
those indices ; aim their product, multiplied by the fitsl ierm^ 
will be the term sought. 

Si. If the first term of a geometrical series bo 4, and the ratio 3, what if tLet 
11th term ? 

1, S, 3, 4, 5, indbe*. ) A*&£e. Tbe pupil will notice thaC the sefia* 

3, 9, 37, 81, 343, powers, \ does not commence with tiie first term, but witli 
the ratio. 

The indices 5 -|- 3 4- 3 = 10, and the powers under eaeh^ 343 V 3^ X ^ =^ 
50049 y wbiehf multiplied by tho first term, 4* makos 336X96, the 11th term k»- 
quiied. Jl. 236196. 

3. The first term of a ser ies, having 10 terms, is 4,. snd'ihe ratio 3 ; what 
is tbe last term ? A. 78733. 

4. A sum of money is to be divided among 10 persons ; tho first to have $10. 
the second $30, and so on, in threefold proportion ; what will tlie last haver 
A, $196830. 

5. A boy purchased 18 oranges, on condi .Ion that no shoald pay only tli* 
price of the last, reckoning 1 cent for the first, 4 cents for thd second, 16 centa 
for the third, and in that proportion for the whole * how much did he pay fiir 
Uiemf A $171798691,84. 

6. What is the last ternrof a series having 18 terms, the first of which it SL 
and tbe ratio 3 ? A. 387^0489. 

7. A butcher meets a drover, who has 34 oxeo. The butcher inquires tlie 
price of |hem, and is uiswered, $60 per head : He immediately offers the 
orover $50 per headj and would take alt. The drover says he will not take 
that : bat, if he will give him what the last ox would come to, at 3 cents for 
the first, 4 centv for the second^ and so on* doubling tho price to the last, he 
might hsve the wholo. What will the oxen amount to at that rate .' 

A, $167773,16. 

8. A man vras to travel to a certain place in 4 days, and to travel at what- 
ever rate he pleased ; the first day he went 3 miles, the second 6 miles^ aal «n 
on to the last, in a threefold ratio \ how fax d^ V» Xtv.-e\\te 'Nmk* ^a^%^~' 
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In thb npiQplStVe may find the last term u hafoie, of find it hy addini 
Meh day*! travel together, eommoncing with the fint, and prooeeding to the 
la«t. thai : 24-6-f-18-(-'^-=^ miles, the whole distance travelled, tad 
the last dav*i joamey is 54 miles. But this mode of operation, in a ]onf series, 
you must be sensible, would be very troublesome. Let us examine the n*- 
lare of the series, and try to iavMit some shorter method of arriving at the 
lame result. 

By eiamining the series 2, 6, 18, 54, we nerceive that the last term, (54,) 
lees 2, (the first term,) = 53, is 2 times as large as thp sum of the remaininr 
i^rms; for « -+- G -j- 18 = a* j thatw, 54 — 2 = 58 -a- 2 = S6 ; hence, it 
we produce another term, that is, multiply 54, the last term, by the ratio 3, 
making 1(S, we shiill find the same true of this also: for 162 — 2, (the first 
tef m,) r= IGU -i- 2 = 60, which we at first found to be the sum of the four 
remaining terms, thus : 2 -f- 6 4^18 •4-' 54= 80. In both of these operations 
it is curious to obserw, that our divisor, (2,) each time, is 1 less than the ra^ 
tio, (3.) 

Hence, when the extremes and ratio are gi^en, to 
find the sum of the series, we have the following easy 

Multiply the last term by the r€UiOyfrofn the product svhtraU 
thejirsi temit and divide the remainder by the rgtio, less 1 ; the 
quotient will be the sum of the series required. 

ft If I he extremes be 5 and 6400, and the ratio 6, what is the whole amonol 
of tho ■oriotf? 

.10. A sum of money is to be divided among 10 persons in such a manner, 
that the first may have $10, the second $30, and so on, in threefold \iropoi- 
tion ; what wilt the last haVo, and what will the whole have ? 

The pupil will recollect how he found the last term of the series by a fora* 
going rule } and, in all cases in which he is required to find the sum of the 
series, when the lost term is not given, he must first find it by that role, 
and thon work for the sum of the Kcries, uv the present rufo. 

Jt. The.iast', $196830 j and the whole, (|89SS4a 

11. A hosier sold 14 pair of stockings^ the first at 4 cents, the second at IS 
f!0rits, and so on in goomotrical progression ; what did the last pair bring bim, 
and what did the whole bring himf A. Last, $63772,93 ; whole, $9S659,3a 

12. A man bought a horse, and, by agreement, was to give a cent for the 
first nail^ throe for *he second. Sec ; there were four shoes, and in each shoe 
eight nails : what did tlie horse come to at that rate ? 

Jt, $9S8510a9443S9,» 

13. At the marriage of a lady, one of the guests made her a present <n a 
half-eagle, saying, that he would double it on the first day of each succeed- 
ing month throughout the year, which he said would amount to somethii^ 
lin $100 ; now, now much did his estimate differ from the tme amount ? 

Ji. $2037S. 
14 If our pious ancestors, who landed at Plymouth, A. D. 1680, being 101 
in number, heul increased so as to double their number iu every 20 yean, 
now g/eat would have been their population at the end of the year 1840? 

.4.906747 
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ANNUITIES AT SIMPLE INTEREST firj 

T ZOa An aanoity isv a tum of muoey, payable every year, for acon- 
Udn nuntber of years, or forever. 

When tlM) annuiiy i» not paid ^t the titne it becoinee due, it it aaid to be 
in mrrears. 

The aum of all tjie annuitiofl, such as rents, pensionn, &c., remaimns tw 
paid, with the iatorest on each, lor tiK; time it has been due, is called the 
anuhtnt af the annuity. 

Hence, to find the amount of an annuity ; — 

Calculate the interest on each annuity ^ for the time it has re- 
mained unpaidy and find its amount ; then the rum of aU tJiae 
several amounts will be the amount required. 

1. If the annual rent of a house, which is $S00, remain unpaid, (that is, 
in arrears,) 8 years, what ia the amount? 

In this example^ tiio rent of iho last (8th) year being paid when due r»f 
course, there is no interesit to be calculated on that year's rent. 

Tht amount of $900 for 7 ytart = 

Tkt amount of $200 .... 6 s=r\ 

The amount of $200 .... 5 
The amount of $200 .... 4 
The ufnount of $200 ... 3 
The amount of $200 ..«. 2 

The auioual of $200 .... 1 = $212 

The eighth year, paid token due, = $200 

il^Jtnt. - 

S. If a man. having an annual pension of $60, receive uo part of it till tlie 
asmration of 8 years, what is the amount then duo.* Ji, $560,80. 

3. What would an annual salary of $600 amount to. which remains anpa'd 

i or in arrears) for 2 years? (1236) For 3 years .^ (1903) For 4 years? (9tJi6", 
!'or 7 years ? (4956) For 8 years ? (5806) For 10 years ? (7G20) 

Jlns. $94144 

4. What is the present worth of an annuity of $600. to continue 4 years? 
The present worth, (IF UXVII.,) Is such a simi as, if put at interest, would 

amount to the given annu'ty ; hence, 

$600 -£- $1,06 = $566,037, present toorUi, IH year. 

$600 -^ $1,12 = $535,714, 2d !.... 

$600 -5- $1,18 = $806,474, 3d 

$600 -*- $1,24 = $483,870, 4th ..... 

.Ana. , $2094,095, preeent vorth retpared. 

Hence, to lind the present worth of an annuity ; — 

Fifid the present worth of cash ytar by itself ^ discounting 
from the time it becomes due, and the sum of all these present 
worths vcfUl he the answer. 

5. What sum of ready money is equivalent to aa annuity of $200, to eoi^ 
tiane 3years^ at 4 per cent. ? jS, $596,063. 

6. What IS the present worth of an ancual salary of $80Q, to r4mtiniM 9 
yeafa? (1469001) 3 years? (9146967) 5 years? (3407512) Ji. $7033,48. 

. 22" 
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JL JHJNVlT tBi JLT €OMVOtnn» 

7 XCX* The amount of an annliity, at simple and tomp mmA intgwil, m 
Ifaa aune^ eveaptiof tJie difforonce iu ioteroat. 

Hence, to find the amount of an annuity at com- 
pound interest; — 

Proceed asin^ XC, reckoning compound, instead of simple 

iniercst. - 

1. What will a salary of $900 amount to, which has remained unjwid for 3 
years? 

r*« amwMt of $200 for 2 years = $234,72 
The amount ofi^lOQ for 1 year = ^12,00 
The 3d year, = $200,00 

Jl. $636,72 

S. U the annual rent of a house, which is $150, remain in arrean for 3 
years, what will be the amount due fur that time? ^. $477,54. 

Calculating tlie amount of the annuities in this manner, for alone period 
of yeais, Woilld bo tedious. This trouble will be prevented, by finding the 
amount of $1, or 1£, annuity, at coraiwund interest, for a number of years, 
as in tfao following 

TABLB I. 

Bhowisg the amount of $1 or 1 £ annuity, at 6 per cent, compound intense 

for any number of years, from 1 to 50. 



Yn. 

i 

2 
3 
4 
5 
6 
7 


6 per coot 


Yn. 
11 
12 
13 
14 
115 
I 16 
17 
18 


6 per cent. 1 


¥r». 


6 per cent. 


'Xn. 
31 
33 
33 
34 

36 


6 per oral. 


Yn. 


6 per cent. 


1,0000 


14,9716 


21 
22 
23 


39,9927 


84,8016 


41 
■42- 
43 
44 


165,0467 


2,0600 


16,8609 1 


43,3922 


98.8897 


175,9496 


3,1836 


18,8821 


46,9958 


97,3431 


187,5064 


4,3746 


21,0150 


24 
25 
26 
27 


50,8155 


104,1837 


199,7568 


5,6371 


2;<,2759 


54,8645 


111,4347 


45 

46 
47 
48 
49 
50 


212,7423 


6,9753 


25,6725 


59,1563 


149,19U» 


326,5068 


8,3938 


^>8,2i23 ! 


63,7057 


37 


H7,2681 


231,0972 


8 

9 

10 


9,8974 


30,9056 ( 


28 
29 
30 


68,5281 


38 
38 
40 


135,9042 


2^5,9630 


11,4913 


33,7699 1 


73,6397 


145,0584 


261,7206 


13,1807 


|20) 


36,78551 


79,0581 


154,76191 


278,4241 



It is evident, that the amount of $2 annuity is 2 times as much as one of $\, 
and one of S3, 3 times as much ; hence, 

To find the amount of an annuity, at 6 per cent ; — 

Find bij the Table the amount of $1, at the given rate and 
£»»»«, a7td multiply it by the given annuity, and the product wiU 
be the amount required.. 

;^ Whii > is the amount of an annuity of $120, which has remained unpaid 
15 vimrs ? 

t.iu awtfttiU o/ $1, *y th^ Table, toe find to be $23,2759 ; therefore, $23,2759 

4 What will be thn amount of un aTVTiua\ scAarj «i^ V^-> 'wVC\c\i. Vtw^XwenS* 
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3 jwni (WSH) 
Kl Xjvini (Ml 



iiampje, the prMBDt wotlh j 



(Uti«j' .)iu. jaws!)^ ' 



KCMacetSeaj^l tlini,ifm dM 



:( tt tLfr«nuworl*. S-Ki. i. .viJont 

, ill ^« watib, (^,033. 7lti nwwil'g/ il/cr if-Bt, 
ttomfMnd buirM, ii iL,I910l ; 

tkn, ^fa^ -i- ti.iaioi = t3ao,iS3, .ah. 
Hence, to find the preseat worth of an annuity j — 

Find its amount in arrearM for the ahale titnt ; thii amovnt, 
divided by Ike amount of $1 /or laid liine, wUi bt the present 
worth repaired. 

Tha aniaium In tbn nk aaj b« mneli ihaiUMd bi cakiiluliif tfaa pn>- 
eU-lvlHUiorfl l« > DIualMI of rHn,u in tbs laUair^t 

TABI.E IT. 









_^-'"""_i_^:i'_\ ■■■! '1-- 


^ 
























T3;MiJ7r 


t 


1,ai836 

-i,ni7ai 


14- 




•-- 


1-J,IJ»M 1 3,1 


13,10483 



To find the prtsi 
Isiie oaiy lo muUiply the pi 
itAc 



of a 



hie, by the given anniul^, and the product aM be lAt praatt 
tfiorth required. 
- — - . muoflj of $300, to <m. 

IO7MU1, ii 17,36016 itbn 
■ thtIt pRuigo of MD, la wnlliraa 9 



inni <a«i99a) 3DjHn? (Bus^nB) .4. ^aufitoi. 

ft. tvh.1 «urT. a. BMii™ 10 T«an. wiu <Baajak yi!*"*! . >— . 

ThliBnniptoi>&>>8Iliuuipl«nnnd: ■--*-""— ^'•" 

swaWtJvanaail/nqylnd. .«. (300. 
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KeiKcey to find that annuity which any gi 
will purchase ;--- 

Divide the given swn hy the present toorlfc of ftl a 
the given time f found by Table II. ; the ^puftient vnll bi 
ty required. 

11. What salary, to eoifcae SA years, will $688jd5 pordaaae ? 

To divide any sum of money into annual p 
which, wheR due, shall form an equal ai 
compound interest ; — 

12. A certain manufacturing establishment, in Massachusetts, 
sold for $37000^ which was divided into 4 notes, payable {inauall 
priiicipal and interest of each, when dae, should form an equt 
compound interest, aod the several principals, when added tog 
make $27000 ; now, what were tne princifMils of said notes? 

It is plain, that, in this example, if wo find an anntiity to con 

which $27000 will purchase^ the present worth of this annuity ft 

be the first payment, or principal of the note j the present wort 

the second, and so oh to the last year. 

, The annuity which $iiJ7000 will purchase, found as before, b 7 

JVote. To obtain an exact result, we must reckon the decimal 
rejected in forming the tables. Vhis mokes the last divisor 3,4S! 

/ The let ia $7350,915, amount for 1 yr. $7791, 

S atf .. $6934,825, 2 .... $7791, 

jlnt, ^ 3d .. $6543,288 3 .... $7791, 

1 ...... 4£A .. ^pblf A,v7U, ..«..#«•. .... 4 .... $7 YvJL, 

C Pro«f, $26999,9984^ 



irZOZZa Ps&MVTATioir 18 the method of^^ding how i 
ways any number of things may be changed. 

I. How many changes may be made of the three first lett 
phabet ? 

In ihis example, had there been but two letters, they could On 
twice : that is, a, &, and b, a ; that is, 1^ 2 as 2 ; but, as tb8i« 
ters, they may be changed 1 ><2 X 3 = o timm, m foUowv:— 

I fa, b, c 
9 a, 9, b. 



4 

5 
6 



3 b, a, c. 

'^ b, c, t. 

c, b, a. 



Hence, to find the number of different cl 
permutations, which may be made with fl 
number of different things ; — 

Multiply together all the terms rf the luUwnU ser 



k 
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up to the given number ^ arid t/ie last yroduetyVsiU be the nuni- 
her of changes required. 

2. How many different ways may the first 5 letters of the alphabet be ait- 
ranged? ^. ISO. 

3. How many changes may be rang on 15 bells, and in what lime may thejr 
be rung, allowing 3 seconds to every ruund ? A. 130767^4866000 ebaoges \ 
39*230^104000 seconds. 

4. What time will it require for 10 boarders to scat themsolves difierently«y- 

ery day at dinner, allowing 365 days to the year ? A. 9941 -§^-^ years. 

5. Of how many variationa will the 38 letters of the alpbifibat admit ? 

A, 43aQ91461196aOS69Sfi84090MO. 



It a rule which teaches, by the ure of supposed nambers,to find ttofroaer. It 

is divided into two parts, called Single and Double. 

SXKOXiXS posxnoH. 

^ ZOZZXa l^iis rulo teaches to resolve those questions whose result* are 
proportional to their suppositions. , * 

1. A schoolmaster, being asked how many scholars he had, replied^ "If I 
Imd as many more as I now have, one half as many more, one third, and one 
fuurth as many more, I should have S96.'* How many had he ? ' 
Let us suppose he had 24 
l^hen as many more=34 

i as inan]p=:13 

i as nutnyss:^ 8 

\ CM many=^ 6 

74 



We have now found that we did,not 
the right number. If we had, the amount H^uld 
have tK'on QOG. But fH has been increased in 
the sn ni" ' i lunner to amount to 74, that some un- 
known ijunilier, the true number of scholars, 
must be, to amoont to 296. Consequently, it ia 
obvious, that 74 has tlie same ratio to 296 that 
24 baa to the true number. The question may, 
fnerefore, bo solved by the following statement : 
As 74 : 296 : : 24 : 96, Ans. 
This answer we prove ttr^ riglit b^ increasing it by itself, one half 
itself, one third itself, and one fouHh itself ^ 



96 
96 
48 
Thu8,<{ 33 
34 

,296 

From these illustrations we derive the following 

I. Suppose any number you choose, and proceed toith it in 
the same manner you would toith the answer j to see if it were 
rigju. 

1[. Then say, As this restdt : the result in the question : : the 
supposed 'nunwer : number sought. 

More Exercises for tkt Slate. 

S Jtmes hot YVjfiiainasin>of money on inleieaV^aud^'wi^^ '^^^^WvV^m^w^- 
etl^j $1600 } MfhsLt was the sum lent I A . ^lOOO. 
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• 

3. Three merelianU gained, hj tradinc, $1SSW, of wlueli A took a^ eerttM 
sun, B took three times aa nnich aa A, and C four timea aa mueh ag 0: 
^what ahare of the gain had each? A. A's abare waa $190 : 8*8, 1^60, aad 
C*fe, $1440. 

4. A peraoo, haTing aboat him a eectain number of erowna, aaid, if a tbiid, 
a fourth, and a eixth of them w«o added together, the aum would be 4&\ 
bow many aowna had he ? jS» 60. 

5. What is the age of a person, who says, that if -^ of the years he bis 

ttved be multiplied by 7, and } of thetn be added to the product, the aum would 
be 993 f A, OO Tears. 

6. What Quower is that, which, beitag multiplied by 7, aad the produot 
by6i'th64«otieotwiUbol4? jS. IS. 



IT JCiUVa This rale teachet to »ohn qnestlona by neanv of two sap- 
p oaed mtmbers. * 

In SmgU Posman, the number son^t is always multiplied w divided by soma 
|»roposea number, or increased or duninished vj itself, or some known part <^ 
Itself, a certain number of timea. Ck>n8equently, the roeult will be pcopor- 
tiona! to its supposition, and but one supirasition will be necessary ; ixit,^ in 
Double Pomtiem we employ two, for the restiits are not proportional to the sop- 
positions. 

i, A gentlbman gieve hia three sons $10000, in the following msjuier : 
to the second $1000'more than to the first, and to the third aa many is to tbs 
tot and^ aeeond. What was each son's part ? 
Zsei us nufpoM the share ef thejlntf 1000 \ 

J%en the second =S0O0 i The ahares of all the loas 
7*AM=3000 f will, if our aupposiUonbeooc. 

> rect, amount to $10000 ; bat, 

Totalt&m t as they amount to $6000 only, 
—— 1 wocau the enor 4000. 
Tide, nUraetedftw» WMf leaves 4000 /. 

Suppose, again, that the share qf the Jbrst was ISOO \ 

Then the seeaHd=zS500 3 

msdbsz4im f We pereeive tbs 
-'^-^~ > error in tliisease te 
8000 4 be $3000. 

9000 / 

The fixBt error, then, is $4000, and the second $9e00« Now, the difibrenee 
between these errors would seem to have t^ same relation to the diffeienea 
of the auppeaiUona, as either of the errors would have to t^M oiffbreoce 
between ths supposition which produced it and the true niiiiibnr. We can 
easily make this statement, and ascertain whether it will produce such a lesnh : 

As the diflTerence of errors, 9000 : 500, diflbrence of suppositions : : either 
of the errors, (say the first) 4000 : 1000, the difierence between its suptmition 
and the tru9 number. Addina this difl&rmico to 1000, the anppositioc, the 
amount is 9000 for the share of the first son ; then $3000 that of the second, 
$6000 that of the third, Jtns. For 2000H-3000-|-5000.=10000, the whoto esute. 

Had the supposition proved too great, instead' of too small, it IM manifest that 
we roust have subtracted this difierence. 

The dififorences between the results and the result in the question are caUsd 
errors t these aio said to be alike, Nv^wn^KHtVk^ra^vekvnVM^ ISEna.t. or too small *, 
miUii^f when one ia too great, and t\« o^Joet vxk vmaiV. 
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From these illustrations we dcrire the following 

I. Suppose any two numbers^ and proceed tokh each according 
to the nuuKner described in thi question, and see how much the 
result of eaeh differs from that in.tJte question. 

II. 'Then say, As the differ aice* of the errors : the difference 
of the suppositions : : e^her error : difference between its sup- 
position and the number sougfU. 

More Exercises for the Slate, 

Q. Threo persons dispoting about their agos, says B, " I am 10 yean older 
than A ;*' says G, *' I am as old as you both :" now what were their several 
ages, the sum of alhof them being lUU ? jSiw. A's,90 *, B% 30 ; C's, .50. 

3. Two persons, A and B, have the same income } A saves | of bis yearly ; 
bu* B, by spending $150 per annum more than A, at the end of 8 )'ears finds 
himself $-'U)0 in drot ; what is their ineome, and what does each sp«id per an- 
num ? 

First, suppose each had $300 : secondly, $300 : then the errors will be 400 
mind 200. Ji. Their income is $400 ; A spends $300, B fiso, 

4. There is a fish whose head is 8 feet long, his taU is as loog as hb head 
and hajf h^s body, and his body is as long as his hea4 uid tail ] what is the 
whole length of the fish ' 

First, suppose his body 30 ', secondly, 28 ; the errors will then be 1 and 9. 

Ji. 9i feet 
IS. A labourer was hired 80 days upon this condition,— that for every day bu 
was idle he should forfeit 50 cents, and for every day be wrought he should ro 
Roive 75 cents ; at the expiration of the time be received |^ ; now how ihany 
days did he work, and how many days was he idle ? 

jS. He worked S8 days, and was idle 28 




1. There is a room, one side of which is 90 &et kug and 8 feet high , how 
fnanv square feet are contained in that side ? 

This side is a regular parallelogram (If LXXIX.) : and, to find the square 
contents, we .have seen that we must multiply the length by the breadth : 
thus, 30 ft. X 8 ft. = 160 sq. ft,, .4iw. But, had we been required to find the 
^ g square contents of half of this par- 

— — L aUelogram, as divided in the figure 

on the left, it is plain that, if we 
should multiply (20) the whok 
length by ^ of (8) the width, or, ib 
qo this case, the height, thcL product 
would be the square contents in this 
half, that is, ia the figure BCD 



«** 



aK"-" 






thus, J of 8 =4 i then, 4 X 20 =8^ 

M A ■*!• ft»» which is precisely * of 160, the 

^' square contents in the whole figure. 

The half B C D is ealled a triangle, because it has, as you see, b sides and 

3 angles, and because the line B G falls perpendicuhirly on C D > the angle otC 

ia calieu a right ^ngle ; the whole angln, then, B C li may properiy be called 

a right-angled triangle. 

* The difTerenee of the errors, when al\ke,-«i\\\\»<mA «iAterau^A&^««RB^^^* 
ptben when unlike, one added to the othei. 



S66 ARiTH&TlC. 

TiM liaeBC ia wIladajMrytiuSeMto', C D the *a««, and D B the htpttk*- 



JVWe. Both the boee and perpondiciilar axe ■ometimee called the Ug9 of Un 
triaofie. 

Henee, to find the areref a right-angled triangle ;— 

MulHnly tlu length of the hose by 4 the length of the per- 
pendiculdr ; the product vfill be the area required. 

fi. W^hut ti the area of a triangular piece of land, one side of which im 40 
rodi, and the distance ttam the corner opposite thailpidt) to that side 20 rods ? 

Jlns. ^X^ = 400 rods. 

MhU, Tojbtd the area iff any inregMlarJigwre, dreide it nte (rianf les. 

A 

• 

^ In any rightranglod trianele, it has been ase<nv 

taiaed, that the souare of the hjpothenusie is 

i e«|ual to the sum or tlie squares or the other two 

J sides. Thus, in the adjacent figure, 40^ = J600, 

I and 30« =900 i then, V900-hl€00=50, the 
c hypothenuse 










C Baae. 40. B 

I. Hence, to find the hypothenuse, when the legs 
are given ; — 

Add the sqtiares of tfte two legs together y and extract the spiare 
root of their sum, 

II. When the hypothenuse and one leg are given, 
to find the other leg ; — 

From the square of the hypothenuse subtract the square of the 
given legf ana the square root of thfi remainder will be the other. 

3. A river 80 yards wide passes by a fort, the walls of which are (10 jrards 
hi^h *, now, what is the distance from the top of the wall to the opposire bank 
orthe river ? 

In this example we are to find the hypothenuse. .tfns^ 100 jrards. 

4. There is a certain street^ in t^e middle of which, if a ladder 40 feet long 
be placed, it will reach a wmdow 24 feet from the ground, on either side of 
•aid street ; what is the width of the street ? 

In this examnle, we are to find the length of the hose of tw« triangles, and 
then the sum or these will be the distance required, /^ns 64 feet. 

5. There is a certain elm, 20 feet in diameter, growing in the centre of a cir- 
cular island ; the distance from the top of the tree to the water, in a straight 
line, is 120 feet } and the distance from the foot 90 feet ; what is the height of 
the tree ? 

As the tree is 20 feet in diameter, the distance from its centre to the water is 
the length of the base, that is, 10 4- ^ = 100 feet. Ji. 66,332 ft. -f-. 

6. Two ships sail trom the same port *, one goes due north 40 teagoeii the 
Other dneeast 30 leagues ; how far aro they apart ? 

We are here to find the Uypo^Vwnw«. A, ^ \B«Jc<aMi 
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7. A man. in a hunting exeQni«a,«hot 
a Muirrel rrom tho top of a atately oak, 
80 feet high, ita diameter beiug 6 feet , 
the person stood 19 paces from the tree 
(3 ten being equal to oae pace) } now, 
farrw U r was it from the squirrel to the 

5. ace wiiere the huittcr stood, when he 
ischargod his piece ? Ji, 100 ft. 




8. What is the eircumfbfenoe of a wheel, the diameter of which is 8 feet? 

The circumference of a circle is greater^ you are sensible^ than 
the diameter f being a litfle more than 3 times ^ or^ more accurate- 
ly^ 3,141592 times the diameter, a. 25,13 -f- ft. 

9. What is the diameter of a-whoel, or circle, whose circumference is 13 
feet ? A. 4 ft., nearly. 

10. If the distance through the earth be 8000 miles, how many miles around 
it.^ .4. 25133,7 miles, «earJy. 

11. What is the area or cibatenta of a circle, whose diameter is 6 feet, and 
its circumference 19 feet? 

Note. The. area of a circle may he found hy multiplying 
half the diameter by half the circumference, or by multiplying 
the square of half the diameter by 3,1415^2. a. 28i ft. 

13. What is tho area of a circle, whose diameter is SO feet? 

. 10' =100X3,141599 = 314,1592, .>«tw.- 

13. What is the diameter of a eircle, whose nrca is 314,1592 ? A. 20" ft. 

14. What is the area, or square contents, of the earth, allowing it to be 8000 
aiiles in diameter, and 25000 in circumference ? 

Note. The area of a globe or ball is 4 times as much as the 
area of a circle of the same diameter ; therefore, if we multivly 
tlie whole circumference vnto the whole diameter j the product 
will be the area. a. 200000000. 

15. What are the solid costaats of a globe or ball 12 inches in diameter ? 
TJie solid contents of a globe are found by multiplying ita 

area by ^ of its diameter^ a. 904i'^"|- *^^^^ inches. 

16. What are the solid contents of a round stick of timber, 10 inches in di- 
ameter, and 20 feet long ? , 

In ^s example, wo may first find the area of one end, as before directed Gat 
a circle ; then multiply by 20 feet, the length. A. 11 {'eeV)Xv<SQ.xVi> 

JViOe. SoUda ofthia form may bo called ciflinders. 

17. What an the aoUtl coiiteots of a cyUndeT \ feet 'tv ^\axBR>«»»*»^'^^^'^ 

23 



258 AJlITHMETiC. 

Whm solid*, fasiiif •ithar loand or Muare, taper regnlarly till tbey come to 
a point, they contain juat | a« much a« if they vrere all the way as large as thay 
an at the larmt end* 

When Mitiib decreaae regularly, as last described, thej are called pyramida. 
WlwD the base is square, ther are called gqtutre pyranuda ; when triangular, 
trianguittr pyranuda ; and when round, draUar pframida, or cones. 

Hence, to fiad the solid contents of such figures ; — 

MyUmly the atfia. f^ the largest end hy | of the perpendicular 

height. 

Whet are the Rolid contents of a «one, the height of which in 30 ieet, and its 
ise 8 feet in 4iamcter ? A, 502,6 4~ A* 
Id. There is a pyramid, whose base is d feet square, and its peipendieiilar 



heif ht 9 feet j what are ito solid contents ? .tf . 3* V 7 = S7 ft. 

19. What IB the length of one side of a cubical bu>ck, which cootaiivi 9Q6I 
■olid Ieet ? jf . 21 ft. 

SK). In a square lot of land, which contains 9648 au^res, 3 roods, and 1 rod, 
what is tlie length of one side P A, 651 rods. 

91. A grucer put 5 gallons of water into a caskcnrtainingSOgalloDs of wine 
wortli 75 centr per gallon j wltat is a gallon of this nnxture worth ? 

jf . 64^ cts. 

S9. TI10 first term of a geometrical series is 4, the last 56964, and the ratio 6 , 
what is the sum of all the terms ? A, 68380 

S3. ** 7%« great 6«t, and whfiii it wUl be paid, — The puUic mind has been eon 
siderably amused for a few days nast with a singular bet, said to have been 
mado between a friend of Mr. Adams and a frteiid of Gea. Jackson, on the 
eastern shore of Maryland. The bet was, that the Jackson man was to rooeire 
from the Adams man 1 cent for the first electoral vMe that Jaeksoo eboaU 
receive over 130, 2 cents for the second, 4 for the third, and soon, doubling for 
every successive vote ; and the Adams man was to have one hundred doUara if 
Jackson did not receive over 130 votes. According to tlie present appearances, 
Jackson will receive 173. 43 over 130, and the sum the Adams man wih have 
to pav, in^that event, will be $879609902^,07. 

" But the J4Ae does not appear to be all on the Jackson man's side. The 
money is to be eountod, and it will take a pretty lonr lifetime of any ccmimoa 
man to count out the * shiners.' Let's see : — allowing that a man can count 
sixty dollars a minute, and that he continues to eount without ceanng, either 
to sleep, to take rofroshment, or to keep the Sabbath, it will Uke him 
twentv-seven hundred and eig/Uy-mne Vtara, nearly ; but allow him to work 
eight hours a day, and rest on the Sabbath, he win be occupied 978S4- years; 
so that the Adams man, when he is called upon for the cash, rosy teil his 
J^ksen friend, * Sit doMm, sir ; as soon as I can count the mooer yon shall 
have it s even the banks take time to county money, you know.' ** 
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A PRACTICAL SYSTEM 

or 

BOOK-KEEPING, 

FOR 

FARMERS AND MECHANICS. 

Almoit an penoiw, in tbe ordinal^ avocations of life, onlima they adopt 
MHne method of keepinr their acoounta-in a re^Iar manner, wiD be lubjeeted 
to continual lossei and inconveniences ; to prevent which the following plan or 
outline is oomposed, embracing the principles of Book-Keeping in the most 
■imple form. Before thf pupil commences thu stndy, it will not be necessary 
for him to have attended to all the rufios in the Arithmetic ; but he shotod 
make himself acquainted with the subject of Book-Keepiog, before he is suf- 
fered to leave school. A few ezampto only are oiven, barely suflkient to give 
the learner a view of the manner or keeping books ; it being intended that the 
pupil should be required to compose 'vihilar onesy and insert them in a book 
adapted to this purposflb 

Book-Koeping is the method of reo? iing hnsinesi traneaetions. It is of two 
kinds — shigle and dovble entry : but 'e shall onty notice the former. 

Single entry is tbi simplest form of Book-Keeplog. and is employed by re- 
tailers, mechanic^' farmers. 4be. It requires a Dav-Book, Leger, ud, when 
money is fitequentfy reoeivea and paid out, a Cash-book. 

DAY-BOOK. 

This book should be a minnte histonr of bnsinesi transactions in the order 
of time in which they occur } it should be ruled with head lines, with one 
oolumn on the left hand for post-marks and reforenoes, and two columns on the 
liffht for dollars and cents. The owner's name, the town or city, and the date 
of the first transaction, should stand at the head'of tbe first page. It is the 
custom of many to continue inserting the name of the town en every page. 
This,, however, is unnecessary. U is svulScient to write only the mon*h, dajTt 
and year, at the head of each page after the first. This should be written m 
-a larger hand than the entries. 

On commencinc an account with any individual, his place of residence should 
be noted, provided it b not the same as that where the book is kept. If it be the 
•ame, this is unnecessary. As it often happens that difiTerent persona bear tho 
mLmr name, it is well, in such cases, to designate the individual with whom the 
account is opened ^ by stating his occupation, or particalar place of resiOence. 

When the conditions of sale or pmrehase vary from the ordinary customs of 
the place, it ahould be stated. Every month, or oftener, the Day-Book should 
be copied or posted into the Leger, as hereafter directed. The crosses, on the 
the left hand oolumn, show that the charge or credit, agarinst which they 
•tand, is posted, and the figures show the page of the Leger where the account 
is posted. Some use the figures only a> pcwt marks. 

£very article sold on credit, excejit when a note is taken, should be immedi- 
otely charged, as it is always unsam to trust to memory. Also, all labour per- 
formed^ or any transaction whereby another is made indebted to us, should bo 
imraediatel V entered on the Da v-Boiok. If farmers and mechanics would strict 
iy obseive tnis rule, they wnnld not only save many q<aaxt«li^h!QltnNnVLtBssv«t^ 
In this mspeet, at least, follow the example of Dr. YtvD2k:&u,H«\Ax«<««t^«^s^^li^ 
Cpjit9A»aehar£o«asooiiasitcouhlbeaono Ijlcraot teSn «. t^a&i^ v:^^ *^*)^ 
morrow, whoa it can be made to-d«y. 



FORM OF A DAT-BOOK. 



Edward L. Peckhau. BastoUy Jan. 1, 1829. 



1 X 



. X 

» X 

9 X 

« X 



« X 
a X 

« X 



« X 



JamiS Murray, Jr. . • . . . . Z>r» 

To 1 fail. Lkbon Wine, ^1,99 

•* 6 )ilfl. Calico, « 37i cu 2^ 

•• 9yda. il»oa4cloU^ a %iJSO .9,00 

Robert Hawkins, Blacksmith, .... Dri 

To 917 Dm. Iron, a Beta » . . . . 






Thomas Yeomans, 4 • . Cr, 



Archibald Tracy, Salem, Dr, 

To 1 piece Broadcloth, containiiif 29 yds., a $3 per yd., 
90 days' credit, 



James Warren, Wartland, . . • ^ . Dr. 

To IcukNails, aBlbe., sSeta 

O. 

By 37 nn. CheeM, a 10 ett $ 3,70 

** 41 Uie. Feathers, a 70 cto 9B,70 

Bala n c e to be paid in Corn, at market prioe. 



13 

17 
75 

87 



17 



00 



Isom: Thomas, Brattle Square, . • . Dr. 

To 39 gaita. Mulasaes, a 50 eta. . 

4- 



18)00 



S\4B 



hmiam Angdl, Roxbury, .... Dr. 

To3001be. Pork, at7eto \ ttl.OO 

«< 30lNi.Uora, a4&cti. ^^ 



Samud SUme, Dr. 



To 50 Iba. Harness Leather, adOet^. 
« 7 tons Hay, a $10 . . 



... 



$15,00 
70,00 



George Carpenter, . . Dr. 

"^f^L^'S?^"* ■^<'*»* • . . - . . . $9,04 

" 7 Iha. Butter, a 90 cts . 1,40 

" 4 Ibii. Cheese, a 10 eta . ,40 



3 X 



Jesse B. Sweet, Mendon, Dr. 

Tolhhd MoIaaBe8,gB — 6 = S9(aIb.,aa0eta. . . . 

Isy Cash, A^^ 



16 



34 



09 



50 



3 
97 



84 



« 



FORM OF A CfAY-BOOK. 
Jan, 5, 1829. 



isi 



5 X 



1 X 



2 X 

1 X 



Jesse Metcalfe Tanner, . . . ... . Dr, 

To90Calf-43kiDa, a^S •100,00 

« 50 Dried Hides, a #4 906,00 

60 day*' credit. 



James Murray^ Jr, :. Cr. 

By 20 bu. Cora, a 60 eta 913,00 

^« 4 bn. Oatg, a 40 eta 1,60 



James Warren, .......... Dr. 

To '^4 bu. Corn, a 60 eta 



i X 

2 X 

3 X 

a X 



Archibald Tracy, Dr. 

To 1 cord Wood. ^6,00 

" 301b8.FeatMr8, «70eta 91,00 



Robert Hawkins, • ^ Cr. 

. . |S,00 

. ... vJUv 



By Bboeing my Hone, 
& i« »/ 0«en, 



• . • 



Samuel Stone, .... 

To 2 ydi. Broadclotb, a $4 . . 
" 4 pr. Shoea, a $1 .... 



• • . 



Dr. 

. . $8,00 
. 4,U0 



soar 



00 



13 
14 



60 



40 



97 



OOr 



00 



» X 



8 X 



Thomas Yeomans, ......... Dr. 

To 200 bu. Com, • 70 eta. * . 

9- 



Jesse B. Sweet, Dr. 

To 30 quintah Fish, a $3,75 



George Carpenter, . Dr. 

To 900 lbs. Cheew, a 8 eta. . . . . . $16,00 

** 1 firkin Butter, 76 lbs., weight of tub, 10 Iba s= 66, 

a30cta . 13,20 



Jirchvoald Treunf, 

To 2 bbli. Flour, a $10 
" 25 lbs. Lord, a 10 eta. 
<« 3 bu. Bait, a 66 eta. '. 



■ • • 
• • • 



Dr. 

$90,00 
. 2,50 
• 1,96 






baac 7%omas, 

To 50 yds. Calico, a 99 eta. . . . 
** 75 /df. brpwQ Sheeting, al^ttto. • . • 



12 
140 

112 



00 
00 

50 



90 



20 



24118 



Dr. 

67! 



i 



By Oltfer oo Goodrich & Loid^foi^lSl^ 
83* 






9C2 



JUEGER. 
Jon. 9, 1829. 



P 



s X 
a X 

1 X 
I X. 



« X 



3 X 



1 X 



Jes»eM0tcalf, / Dr. I j # 

To 500 pr. Men's &$hoei, a 95 cto 

^lO-, 



Thomcu Ytomans^ Dr. 

To 3 bbls. Flour, m, «0,5O 

i ,.. .11 . 



Robert Hawkms, Dr. 

To 12a Iba. Blistered Steel, a 8 cU . 4^,60 

- *■ 100 Hm. Russia Iron, a 5 cts 5,00 



^amts Murray^ Jr. Dr. 

To 10 lbs. Sugar, a 11 cU $1,10 

" i-JO lbs. Coffee, a 15 cts. . 3,00 

" 6 galls. Molasses, a 37 cts 9,23 



William Jingdiy Cr. 

By 200 lbs. Lard, a G cts $12,00 

•* 350 lbs. Bacon, a 12 cU 43,00 



12- 



u 



54 00 



James Hammond, Dr. 

To 1 bbl. Flour, $10,00 

*' 3 bu. Corn, a 65 cts 1,95 

" 6 galls. Wine, a 81,25 7,50 i 

« 3 lbs. CofToe, a 16 cts ,48 | 

" 4 bu. Salt, a 71) CU S,80 

1 lb. Y. H. Tea, 1,25 

14 lbs. Sugar, a 12 ct<i 1,68 

3 yds. Broadcloth, a $3,30 7,.')0 

12 yds. Shirting, a 19 cts fi^ 






It 



-13- 



Jam£8 Murray t Jr. Dr. 

To G lbs. Raisins, a 20 cts $i|SO 

« 5 galls. Currant Wine, a 75 cts 3,75 



35 



44 
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LEGER. 

This book is used to collect the scattered accounts of thd Day-Book, and to 
arrange all that relates to each individual into one separate statement. The 
business of collecting these accounts from theDay-Book,and writingtbeni in the 
I iCger, is called posting. This should be done once a month or oflenor. Debts 
due from others, and entered upon the Day-Book, are placed on the side oTI^r. ; 
whatever is on the Day-Book as due to another ii plaood on the side of Cr. 

When an acoount is posted, the page of the Leger, in which this acooant ie 
^ept, is written in the lefl hand column of the Day-Book. 

Ewrj Leger should have an u\t>h«LV)«v\c;a\ \TtA»-s.^ -<««V«m v\* «wnin» o^ tJbA 
several persons, whose occoanla axe \»^ ui lY«\iai^t ^%\Mra\&.\» '«TtxwcL^vi&. 

tAeps^ noted down. oo»«oV««A,<Cto»ftR«axA*v^x3»*t««^ 

*l'^Kjhiia all tefanoed. aad the taa\M»oBaitai»»««av»^« -^ 



FOSftf.OF A LEQER. 



SU 



EXPLANATION OF THE L£6£R, AND THE MAN- 
* NER OF POSTING. 

It Mrill be«Ben, thttt the name of Janus Murrajf^ Jr. stands first on the Day- 
Booi( ; ur cuurae, we shall post his account first. We enter his name on the 
first pa^ oil the Leger, in a large, lair hand, ytr-Jihi^ Dr, on the left, and O. 
on tine ngut. At thar top of tbo'left hand colamn we eoter tSb» year* under- 
which we write the month and day wkon the first charge was made in tlio Day- 
Book, and in the next column the page of the Day-Book where the charge 
Btanus. Then, as there are several articles in the first charge, instead of 
specifying each article, as in the Day-Book, we merely say, To Sujudrica. and 
enter the amuunt in the proper columns. This ehargeiieinf thus posted, we 
write the page of the Leger, viz. 1, in the left hand column of the Day-Book, 
» 1 1 o<>^»o9it<.> to it a Xi to show more distinctly that the charge is posted. We 
tiiuii pass a linger carefully over the names, till we again cume to the name of 
James Myirray^ Jr,, which we find on tho second page } bttt^ as this U ciedtt, 
we enter it on the credit side, with the date and page in their proper columns. 
W* *hun enter the Leger-page and cross, as before, and then proceed agaiin in 
nourch of the 9ame name, until every charge and credit is transferred into the 
lieger. The next name is to be taken and proceeded, with in the same way as 
the first 'f and so continue till all the accounts are posted. 

/^ it IS uncertain how extensive an account may be when once opened, it is 
bettor to take a new page for evorv name, until all the Leser-pages are occu- 
pied. By this time, it is i»obable, several accounts wUThave been settled : 
we may then enter a spcond name on Uie same pages, and so continue till all 
the imges ap fall, y' 

Whenever any ao^unt is settled^ the ampont or the balance is ascertained, 
and the settlement entered in the Leger. The settlement uay.aiso be enterea 
m the Day-Book ; and many practise this, although it is not essentially neces- 
sary. But it is e^entially necessary that one, ii not both the books, should 
•how how every account is settled, whether By cosh, note, order, goods, or 
whatever way the amount or balance is liquidated. 

N. B. In making out bills, the Loger ip used as a reference to the charges in 
vhe Day-Book, which must be exactly copied. 

FOUM OF A LEGER. ^ 



JDr, 



James Murray, Jr. 



Cr. 



1829. 

Jan. 1. 

** )0. 

" 13. 



To Sundries, 
do. 
do. 



% 


c. 


18S9 




J.1 


17 


Jan. 5. 


S 


6 


asi 


(« 15 




4 


95 






ta* 


44 







By Corn and Oats, 
By Cadv to bai. 



13 
10 



$» 



84 



/>r. 



«n. 1 
«« 10. 



Ta frMi, • 

9 «* Soodries, 



■■ J ■ . ■ »^ ^— H I 

Jifiinvt Hawkimi^ 

"Tl 



Vr. 



17 
14 



•31 



tt) 
96 



IS. 



Bv Wadi, 



SwuhaOMayB, 



•5 



00 



\ \ 



X^es^ 



FORM OF A LSGER. 



Dr. 


Thmnaa Yeomaiu 


', 


Cr. 




ittft. 

Jan. l.i 

•• 10.1 


I To Oorn, . . 
1 ** Flow, ^ . 


140 00 
U50 


18». 
Jan. 1 
" 11. 




By Cash. . . 
" Check, 4brl^. 


•75 

93 

$168 


99 

75 




$1W 


50 


50 



Dr. 



Jan. 3. 
" 6. 

« 9.i2 



Archibald Tracy ^ 



Apr. 2. 



Cr. 



To Broadcloth, 
** Sundziofl, . 
do* . • 



87 
27 
84 



$138 



c. 

00 
00 

48 

48 



ByOuh, 



138 



c. 

48 



Dr. 


James }Varren^ 




0. 


"Tfetf. 




$7r..!' 18S9. i 




t u 


Jan.' 3. I 


To Nailf, . . 


18 


< );,Jan. 3.\ 


1 Ry SondriM, . 


*.*« 


•« 6. 2 


** Corn, . . 


14 


40 






1 








.». 




, 






^ 


40 




. 



1809. 
Jan. 3. 



/^ac(c Thomas, 



:v 



o. 



To -.,^ , 

** Sundrias, 



16 
SI 



$37 



c. 
00 
50 

50 



1@Q9. 

Jan. 9. 

" 20. 



2 



By Ordet, • • 
^< Note,«90days,| 



1899. 

Ja% 4. 

*«*i[6. 



JVtUiam AngdJL, 



$ Jc 

x?/do 

d4|70 
^150 



Cr. 



To BondriM, 
•« Cash, . 



19 



$54 



50 
50 

00 



1829. 
Jan. 10. 



3 



By Sundxioa, 



$ 

54 



00 



Dr. 



Samuel Stone, 



Jan. 4. 
" 7. 



To fiundriea, 
do. 



85 
12 



$97 



e. 

00 
00 

00 



1829. 
Jan.30. 



ByCtah, 



Or. 



V7J00 



Dr. 



Jan. 5. 
M $. 



George Carpenierj 



To Sundriea, 
do. 




1899. 
Jan. 15. 



Aw^ 



0-. 



ByNoCe,a$Odaji, 



a 
M 



3] 



CASH-BOOK. 



Dr 



Jesse B> Stueet, 






9^» 



To Molasses, 
"« Fisk, . 



27 
US 



$140 



60 
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CASH-BOOK- 

This book T80ords the paymenu and receipts of eadi 

It is kept by making cash Dr, to cash on hand and what is received, and Or. 
by whatever is naid out. 

At ttie end or every day Or week, as may best suit the nature of tiie IniiinoM 
the eash on hand is counted, and entered on the Cr, siiie. 

If4here is no error, this will make the sum of the Dr, equal to that of the 
Or A balance is then struck, and the cash oa hand carried anin npea the 
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Form of a BiU from the precwmg Wnrk 

Mr. James Murray \ 

to Edward L. Peekham, Dr. 

189S. ) I fti c 

an.L To 1 gall. Lbbon Wine . ...... :.. . . fl^ 

*« 6yds.Calicso,a37&eU S^l 

*< 9 yds. Broadcloth, a 94^ ..... ^ ^ . 9,00 

113)17 

•* 10 Iba. Bnfar, a 11 «ta, t . . jm; 

<« 6galle.MoiaMea.a374e^ . 9^ 

** 90 Um. Colibe, a 15 eta. •^l* • ^i^l 

«« 61bi Bauuis,4lOeu i . T»} ®'® 

•* 8ffaUi.CttmntWine,a75cta. Z' ^ V^ 
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« « « SO Dried Hidi, J?4, ... . . . I . 900 W 

« 9. •* SOOpairMenVShS a95cti. . ....:: 47560 

Beoeivodpaymeai,lyjb!iacbwik«aN.S.Bank. |»775J00 
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No. 1. Negotiable Note. 

JtJre^ ^ BmCm, May 5, 1897. 

On'iBnBftnd, I pruaiM to pay Claude Irf>mhie, or Order, Sevtnti^' 
eiirht DoUara Fifty Cents, with laterost, for value reoeivnd. 
** JAMES HONESTUB. 

No. 2. Note paxfable to Bearer. 

"^^ST J|«rtofi, Sqie. 17» 18S7 

Six monthi ftoA tlate. 1 prmniee to poy A. B., or Bearer, Forty Dol- 
ilue reeeived. : SIM£ON PArWELL. 



lars for value 



No. 3. lilote by two Persons. 

$500. <• Bfi«iS Oct. 98, 1897. 

For valne reoo>ved,.we, Jointly and aeverallyy promise to pay C D , 
or Qrder« oa demand. Five Hundred IJollars, with Inleiest. 

HORACE WALOOTT. 
JAMES HART. 

• 

No. 4. Note at Bank. 

»150. } Mtum, #U. 95, 18191 

NinetT-fiv^ days from date, I promise to pay Hiomas Andrews, or 
Order, at the PhflBpix Bank^Qne Hundred and Fifty DoUan,for value received 

JOHN REYNOLDS. 

Remarks relating to Notes of Hand, 

1. A negotiable note is one which is made payable to A. B. «r snEsr —It is 
' ytberwise, whe^ tneso words are omitted. 

2. By endorfOig a note is understood, that the person to whom it is payar 
fkle writes hi«> name on the bade of it. For additional security, any other per- 
ijon ma^ after wards endorse it. 

3. Ir th^ note be made payable to A. B., or orders Um JVb. 1,) then A. B 
san sell said note to whom he pleases, proved be endorses it ; and whoever 
buys said note may lawfully demand payment of the signer of the note, and 
if the signer, through inability or otherwise, refuses to pay said note, the pu». 
ehaser may lawfully demand payment of the endorser. 

4. If the note be made payanle to A. B., or teorsr, (set JVb. 9,) then the 
riffner only is responsible to any one who may purchase it. 

5. Unless a note be written payable on some specific ftiture time, it shonU 
be written on Hemand ; but should the words on domamd be omitted, the note ii 
supposed to be recoverable by law. 

6. When a note^ payable at a future day, becomes due it is oonsideved on 
interest from that tmoe till paiJ, though no mention be made of interest. 

7. No mention need be made in a note (tf the rots of interest : that nartien- 
lar is settled by law, and will be collected.aocording to the laws of the state 
where the note is dated. In some states it is 6 per oeat. ; in others, 7. 

8. If two persons, jointly and severally, {see Jfo* 3,) sign a note, it may ba 
collected by law of either. 

9. A note is not valid, unless the words for «a2«e reeetoed ba ax^ twA ^ 
10. Wbea a note ia given, payable in any ailieAo at ^nawi\»»flM»^« \^w<«« 

other than money, 'fellverable on a specified t\tno, at»^i «x\Ivti\Ba «ww»^ Y^^f^ 
dared in [utyment a\ said tlnw <ttlier\naa tte ^VW <A \kft tril* toKS 
tbe rmluoia money. 



908 MERCANTILE FORMS. 

Accomu wkh hUnA 

Mr. Thomas I. Spencer 

loRTisdalL, Ih 

1816— Nov. 1. To9TardiCloth,a|7,50iieryard, . . fsBSO 

Uee.9. **6falh.WiM, 4^pergaHan, . . 25^ 

161»--J«a.l. <* ByaaosoflatiBzwt, . . • SjtiO 

Supra, ^ O. 

JStt^Vtn,!. BfCttabu . . . / ... pSL^ 

leiQ—Jaa. 1. KttoinThU, 31^ 

BMte«,JiM. 1,1819. / H- TIBDAxJU 

ii Receipt for Money on Accouai, 



Seoeived of Janei Wardell Tbroe DoHan <m 
itofton, JwM 21, 1816. aiMBUN BRANDT 

ii General Recent, 

Reeeired of Joocfchan Andrew* Fourteen DoTl^fs to foil of all ao- 
eounts. HQfiACE tifTTER. 

Aoffon, I>M. 31, 1887. 

Receipt for Money pm dona NiHe. 

Eeceived of Leonard Temple Sevenf jr-two Pounds and ESeven Sbi^ 
linn, on his note for the sum of One Hundrc d and Seventy<Awo Founds, and 
dated at EnfieM, Oct. 27^1936. O. THOMAS. 

Bostan, August 27, 18^. 

An Order for Money, 
Messrs. R. Potter & Co. 

Pay James Thomas, or Order, Eleve a Dollars, and this afiail be yo ui 
receipt for the same. SHEELAU StESCESL 

Boston, Sept, 16, 1888. 



An Order for" Croods, 
Mr. Albicm N. Olney, 

Pay the Bearer Seventy-one Dollars, in goods from yom itore, sad 
charge * Your obedient servant, 

0:^o»^ Pee. 31, iaS7. fi. ILAVNAL. 

JV*dt0. A receipt siven in full of all aeeownts cuts off accounts ^only j but 
a receipt given in full of all demands cuts off not only all accuunu, but sjl 
demands whatsoever. 

An Older, when paid, should be receipted on the back, t»y tin person to 
whom it is made payable, or by some one duly authorized to sign fur faim ; but 
when it is made pay&bte to bearer, oi \o A. B.nr Uorer^it uaf be iM0i|Md 
by AflJ 000 who praaenu it foi payiDAux. 

TU£^Sn>. 
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This book should be returned to 
the Library on or before the last date 
stamped below. 

A fine of five cents a day is incurred 
by retaining it beyond the specified 
time. 

Please return promptly. 
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